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CLINICAL AND EXPERIMENTAL 


SYNTHALIN IN THE TREATMENT OF DIABETES’ 
By ELAINE P. Ratu. M.D.. ann ConNNIE M. Guion, M.D... New York 


N VIEW of the widespread interest in synthalin and the searcity of clinical 
reports following its use, the cases in our clinic at present under treatment 
presented. In Frank, Nothmann and Wagner’s original articles’ ' 
they state that synthalin is a derivative of aminopenthylen-guanidin in which, 
by lengthening the methyl chain, the toxicity of the parent substance is 
vreatly lessened. Their results, experimental and clinical, showed that svn- 
thalin eaused a reduction of blood sugar in both the normal and the diabetic, 
but just how this oxidation of carbohydrate was effected was not explained. 
Other investigators who obtained similar results clinically are Joslin,’ Car- 
rasco,’ Dunean,* and Ringer and his associates. 
Lewis and Izume® showed that hydrazene produces a hypoglycemia and 
hat this is aecompanied by an increase in the amino acids in the blood due 
a failure of deaminization resulting from liver injury. Their explanation 
{ the hypoglyeemia is that the supply of glucose available for combustion is 
lecreased because glyeconeogenesis, the transformation of nonearbohydrate 
material to glucose, is interfered with, due to the hepatic injury produced by 
hvdrazene. This work suggested to Blatherwick and his associates’ that 
synthalin might produce its effect in a similar manner. They administered 
synthalin by stomach, subeutaneously and intravenously to rabbits. The doses 
in each ease were much larger per kilogram of body weight than are used 
therapeutically, and it must be remembered that the subcutaneous and intra- 
Venous routes are never used clinically. In the rabbits receiving synthalin 
by stomach there was no effect either on the sugar or the amino acid econ- 
tent of the blood. The latter is taken as an index of hepatie injury. On the 


Other hand, subeutaneous and intravenous administration produced a hypo- 


*From the Diabetic Clinics of the New York Infirmary for Women 
Received for publication, July 24, 1928. 
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glycemia and a rise in urea and amino acid nitrogen. When synthalin was 
administered with glycine, there was a marked delay in the return of the 
amino acids of the blood to the normal level. Blatherwick and his associates, 
therefore, conclude that synthalin like hydrazene interferes with deaminiza 
tion by causing hepatic injury; that hydrazene causes a more severe injury, 
and that the hypoglycemia resulting from the use of synthalin may be due 
to this injury to the liver and a consequent interference with normal glyco 
neogenesis. They admit that they are not in a position to know whether o1 
not these results would follow its oral administration in clinical diabetes 
since in their experiments on rabbits in which synthalin was given by mout! 
there was no hypoglycemia nor any increase in the amino acid nitrogen 0! 
the blood. In one of these animals they point to a loss of body weight 
amounting to 0.4 kilo. in a period of ten days and a decrease in the urea 
nitrogen in the blood as an evidence of toxie action. It is recognized that 
synthalin in too large doses produces a diarrhea and gastric cramps, due 
probably to the guanidin radicle, and this may have accounted for the loss 
of weight in this animal, as the dose administered per kilogram of body 
weight was about 7 mg., while the average dose for a patient is 0.5 to 0.5 
mg. per kilogram of body weight, and this is discontinued every third or 
fourth day for one day. 

It is generally agreed that synthalin will lower the blood sugar in dia 
betie patients when given by mouth. Naturally there is great interest as to 
its effect on liver function, but satisfactory data are lacking on this point 
The explanation of Blatherwick and his associates based on interference wit! 
glyconeogenesis due to liver injury is theoretic and not supported by thi 
evidence of Frank and his coworkers. These found in depanereatized dogs 
that the blood-sugar level was reduced and the urine remained sugar anid 
acetone free after the administration of synthalin by mouth. Such animals 
are, of course, unable to oxidize carbohydrate given as such. Lublin*® has 
shown the effect on the respiratory quotient of the administration of glucos: 
with and without synthalin. In the same patient, a severe diabetic, 30 gm 
of glucose administered by mouth was not oxidized, the R. Q. remaining 
between 0.65 and 0.708. Following a day on which 40 mg. of synthalin wert 
administered by mouth the experiment was repeated and the R. Q. was neve! 
below 0.721 and rose to 0.832. This is most significant, and points to tli 
utilization of carbohydrate by a patient who was otherwise unable to mak: 
any use of it. The observations were repeated on several other patients wit! 
similar results, the R. Q. in one ease rising to 0.967. These results eannot b 
explained on the basis of interference with glyconeogenesis. 

A total of twelve cases have been under our observation, the longest. 
since July, 1927. The summary of the cases and the effect of synthalin are 
given. We have never felt justified in using the drug unless the patient 
could not remain sugar free and maintain a moderate blood-sugar level on a 
calorie diet compatible with the demands of her daily life. The patients 
usually did better while in the hospital, probably due to the regulation of 
the diet, which remains an important factor in the treatment of diabetes 
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REPORT OF CASES 


CASE 1.—M. H., female, aged forty-five, weight 16214 pounds, height 67 inches, admitted 


originally to the hospital April 2, 1927. History of echronie diabetes. On admission the 


patient was drowsy, mentally confused and with a strong acetone odor to her breath. Blood 


sugar 370 mg. This patient was first treated with insulin and was discharged on April 21, 


m a total of 50 units daily in two divided doses, and a diet of 2100 cal. The insulin dosage 


TABLE I. 


URINE BLOUD INSI 
SUGAR ACETONE SUGAR Be g Dik 'l 
LOU 
P 60 
K 150 
Cal. 2100 
The diet was 
not changed 
20 ut any time 
20 : 
alternating 
with 30 
d For 2 days off 1 day 
For 3 days off ] day 
same 


same 


For 2 days off 1 day 


BLOOD SYNTHALIN 
Ma. » P F 
40 LUV 
60 150 
Same 
Same 
Same 
Daily Same 
Daily Same 
Daily Same 
Daily Same 
Daily Same 
Daily Same 
Daily Same 
Daily Same 
Daily Same 
Daily Same 


Daily Same 
On 2 days, off 1 day 
Discontinued until 

April 5 60 
3egun again daily Same 
On 3 days, off 1 day Same 
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f itching. He Nlood sugur was 105 mg., whiel rose t« ) ” ifter breakfast. Skin 
ests showed the patient sensitive to insulin. She was don a diet of 1000 


ilories and a blood sugar of 77 mg Her weight at this time was 156 pounds. After dis 
arg thie patient was followed in the elinie. Her blood sugar varied from 120 mg. to 


+ 


9) mg., and there were traces o gar in her urine. On July 5, the patient was prepared 
rr svnthalin treatment, the di being inereased to 1220 calories, consisting of Co: 40, 
will show her progress and includes the period when 


her blood sugar rose and sugat 


female, ag ven, weight 1 » | ds, | i inches. History 


Admitted ly , atment of increasing weakness and 


zozTs 
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‘ 
‘ 
‘ 
‘ 
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1); 1\ 
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Dail 
Daily 
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Cardiac condition poor 
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TABLE IV. 
CASE 4.—CONTINUED 


iy BLOOD 
PRESSURI 


48 


URINE BLOUD SY NTHALIN 
SUGAK ACETONE SUGAR MG. NITS ) P 
ii ~ 50 

Same 
Same 
same 
Same 
Same 
Same 
Same 

32 
Same 
Same 
Same 
Same 
Same 
Same 
Same 
Same 
$0 40 

Same 
Same 
Same 
Same 
Same 
Same 


f) TOO 


CAS M. W., female, aged fifty-one, weight 168%, pounds, height 56 inches. Diabete- 


’ 


since 192. This patient has auricular fibrillation and a tendency to hypertension whicl 


especially marked when she has a high blood sugar. She was admitted to the hospit: 


on July 28, 1927, with signs of eardiae failure, pruritis and a blood pressure of 190/10 


She was digitalized, and has been on digitalis ever since. 


TABLI 
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BLOOD SYNTHALIN DIET 
MG. p ( P 


5% vegetables 
Daily 33 6S 
3 r 68 


Daily } 

None } 3: 

Daily 3! 3: 80 
35 3: 80 


SU 


Daily 
On three days, 
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On two days, 
off one day 10 
On three days, 
off one day 
On three days, 
off one day 
On three days, 
off one day 50 50 


50 50 


None since Jan. 5 50 50 

0 50 50 125 
0 . 50 50 125 
0 50 50 25 
0 Has not adhered 
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‘ASE 5.—B. K., female, aged forty-eight, weight 143 pounds, height 61 inehes. Has 
known she had diabetes for about one year. Lately has felt dizzy and weak. Pruritis vulvae, 
severe headache, thirst and polyuria. On admission to the clinic on Sept. 22 the patient 
appeared dopey, slight odor of acetone on the breath, and tongue reddened. The patient 
vas advised to enter the hospital but refused. She was put on a diet consisting of 5 per 


ent vegetables and two oranges daily, and sent in for a blood sugai 


Vi 
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veurs, weight 143 pounds, height 60 inehes. Diabetes 


since 1925. Complaints pruri 1 , polyuria and polydipsia. Physical essentially negatiy 
Admitted to the hospital for observation. 

Patient jaundiced. Entered hospital, where she remained ten days and was discharged 
tlone and with a blood sugar of 100 mg. due to the starvation following two successiv: 
bladder drainage. e went away to the country for two months and change 
ie thought was r t. and a blood sugar of 212 mg. She refused insulit 
returned to the elinie. 

M. G., female, aged fifty-nine, weight 160 pounds, height 64 inches Acdmiitte 
o the hospital for an infected finger. Diabetic for about ten years. 


This patient onlv returned to the elinie once. She was sugar free on svnthalin alone, at 
t A bond e 


her blood sugar was 150 mg. 


Case 8.—-F. L., 4 d twenty-nine, weight 152 pounds, height 6344 inches, A: 


\ 


mitted to the hospital Noy. 23, 1927, complaining of polyuria, polydipsia, and extreme nervous 


ness 


TABLE VIII. 


"ASI 


BLOOD SYNTILALIN NO, OF 


\K MG 


19 
same 
same 
Same 
Same 

24 
same 
Same 
Same 

py 
Same 

Kb 
same 
Sume 
Same 
Same 

+4 


Same 
Sume 
On 3 days, 
off | day OS 


On 2 days, 
off 1 day 


Patient f: return to ¢linic, 


ASE 9 ' V., female, aged sixty-two, weight 118 pounds, height 61 inches. Diahe 


1922. The patient was admitted to the hospital Dee. 18, 1927, complaining of dizzi 
She looked acutely ill, 
art 


sine 
and pains in the legs and weakness for the past 2 to 3 weeks. 
slightly dyspneic, and there were some rales at the base of the right lung. The he 


negutive. Knee jerks absent. Positive history of syphilis. 
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TAVLE IX, 


"ASE 9. 


URINE BLOOD INSULIN SYNTHALIN NO. OF 
DIACETIK ACETONI SUGAR UNITS MG. DAYS P P CAL. 
1) 10 THO 

Sume 
30 $0) QP? i) 
35 70 1200 

Sume 

sume 

Same 

Same 

Same 

Same 

Same 

Same 

140 < 3 sume 

Same 


C‘linie Record 
G8 , .2 days 108) 35 
121 2 . 2 days Same 
168 3 . 2 days Same 
2 days Same 


142 } . 2 days Same 
DISCUSSION 
Of the twelve cases treated all show a definite fall in blood sugar, some 
more marked than others. The urine in.each case remained sugar free. We 
might justly be criticized because in several cases the carbohydrate content 


of the diet was relatively low, and the patient on a fairly low caloric intake. 


These patients, however, showed no loss in body weight, and when the 


synthalin was stopped the blood sugar rose and sugar reappeared in the 
urine. In Case 5, the patient can’now remain sugar free on diet alone, but 
riginally when synthalin was withdrawn the blood sugar rose from 134 mg. 
to 171 mg., and remained at this level until the patient was ‘‘synthalinized”’ 
again, and on continued treatment went as low as 94 me. This was equally 
ue in other eases following withdrawal. 
The question of the mode of action of synthalin remains of paramount 
portance. lp to this point only one of the patients observed showed any 
toxie symptoms referable to the liver. This was Case 6, who after two 
onths of treatment was slightly jaundiced. She reentered the hospital for 
observation and the drug was discontinued. The jaundice disappeared in 
about four days. No satisfactory information could be obtained as to liver 
netion. 
Urobilinogen tests on the urine have been negative in all but one case, and 
that case it was only faintly positive. 
One cannot help but feel that synthalin is a step forward in the treat- 
ent of diabetes, as it marks the inception of a drug which given by mouth 
a definite effect on the blood-sugar level. In its present form, and until 
toxicity is definitely established, it should be used with care and dis- 
mination. We do not agree with Duncan‘ that it should be used in every 
ase of diabetes. It cannot and should not replace insulin, especially in the 
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younger diabetics. We have used it in cases which we could not keep sugar 


free on diet alone and who were unwilling to take insulin. 
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ANAPHYLAXIS IN) HEMOPHILIA? 
By H. H. Riecker, M.D... ann D. E. Licury, M.D.. ANN Arbor, Micu. 


EMOPHILIA has been the subject of much research with respect to its 
etiology and treatment; and it is not unnatural that many theories should 
be evolved toward explaining its nature. The disease is as old as recorded 
history itself, but seems still to defy the most energetic methods directed 
toward the investigation of its cause. In 1921, Vines’ accidentally noticed a 
marked reduction in the clotting time of the blood in a hemophiliae who was re 


ceiving serum subcutaneously as a form of treatment. In following this cas: 


he was impressed with the possibility of controlling the bleeding by induced 
anaphylaxis, and suggested its trial more as a field for further researeh than 
as a specific cure of the disease. 

Vines has reported his results with the use of anaphylaxis in three cases 
of true hemophilia. The method employed consisted of injecting 4 ¢.c. of nor 
mal horse serum subeutaneously, and then in eight to fourteen days repeating 
the injections with a much smaller amount (0.2 e.c.), and noting the presence 
of a wheal. In analyzing these results one is impressed by the facet that the 
bleeding time in each ease varied considerably, and that bleeding episodes con 
tinued to oceur during the treatment. The first case in which this method was 
earried out was followed over a period of four and one-half months during 
which time the patient remained sensitive to horse or sheep serum as shown by 
intradermal tests. In this case it was noted that there was a reduction in the 
elotting time immediately after the intradermal injection of serum but that 
bleeding episodes occurred following the injection, regardless of the degree oi 
sensitization. However, Vines considers that a clinical eure of hemophilia had 
been effected, over a period of twenty-nine days, in spite of the appearance o! 
‘an inereased 


‘ 


subeutaneous ecchymoses, which he suggests might be due to 
fragility of the vascular walls.’’ 
The second ease which Vines studied was followed over a period 0! 


*From the Department of Internal Medicine University of Michigan. 
Received for publication, September 19, 1928. 
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four months. In this case he noticed that the clotting time was quite low 
immediately following a hemorrhage but varied considerably during the 
time the patient was sensitive to serum. The prothrombin quotients 
prothrombin time of patient j * 
prothrombin 7 age wcrc rat varied in this case between 0.7 and 2.4, but 
he believed that the clotting time remained normal for more than forty days, 
and there were no bleeding episodes noted during this time. In this ease, 
then, there is a remarkable retrogression of hemophiliae accidents over a pe- 
riod of four months, during which the clotting time of the blood was estimated 
at weekly intervals. 

The third case was followed for one month during which the prothrombin 
quotient varied between 2.5 and 8.0. In this case, four intradermal injections 
were given after the preliminary dose of 7 ¢.¢. of normal sheep serum. The 
coagulation ratio varied between 1.2 and 8.0 and the results were further 
confused by the necessity of transfusing the father’s blood to the patient. 
Vines considers the case as unsuccessful, although he states that immediately 
after each injection there was an acceleration of the coagulation rate. 

A differentiation seemingly must be made among the possible effects from 
the serum itself, the induced anaphylactic state, and the reactions which must 
have occurred due to the injection of foreign proteins. In commenting on 
these objections, Vines quotes abundant evidence from other workers which 

ould make it appear that usually simple serum injections are not satisfae- 
tory in the treatment of hemophilia, and that the danger of anaphylactie shoek 
would be imminent in certain cases. He further quotes Sahli on the point that 

umediately after, and for a period following hemophyliae hemorrhages, the 
blood coagulation may be shorter than normal. 

The problem was then studied by C. A. Milis, who used the technie sug- 
eested by Vines. He reports that bleeding in hemophiliacs can be controlled 

vill by anaphylaxis. Mills studied four cases* and in three of these data 
concerning the treatment are given. In one case in which, apparently, the 
method of Vines was earried out, the clotting time was reduced from ten minutes 

four and one-half minutes. In another case the clotting time was five minutes 
before a transfusion of blood from a patient sensitive to horse serum. Later 
} minims of horse serum were given and eighty minutes after this dose the 
clotting time had been redueed from ten minutes to two and one-half minutes. 
In the final ease reported by Mills on September 25, the clotting time was five 
minutes. Then, forty-five minutes after an intracutaneous dose of horse serum 
! minims), the clotting time was three and one-half minutes. On October 4, 
as four minutes, and one hour after the administration of serum (4 minims) ; 
the elotting time was reduced to two minutes and forty seconds. Commenting 
on this ease Mills says: ‘‘We again see the corrective influence of the local 
protein reaetion on the hemophiliae condition.’’ 

In these reports there seems to be lacking data necessary to establish any 
therapeutie value of anaphylaxis over a period of time sufficient to justify the 
procedure. The results of Mills are of the same nature as those of Vines in 
that the immediate effect of the serum injection was that of reducing the 
clotting time, but in no ease is there evidence presented to show that during 
the period of reaction itself, was the clotting time influenced in any way. 
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Vines states that the duration of the effect of the treatment is dependent 
both on duration of the anaphylaxis and upon the severity of the hemophylic 
condition In this respect it is possible that in the case here reported thre 


+ 


tlhie Was 


clotting too high to expect a satisfactory reduction by means of the 
met! od advocate dl llowever. Mills sa Ss ‘*This procedure IS ol very vreat 
value clinically, since we may now keep our hemophiliacs sensitized to some 


protein.’” And later he reports® *‘ good success in five hemophiliacs by making 
them sensitive to sheep or hen serum,”’ and that a study of their blood before 
and after the treatment shows that the fundamental fault has been corrected 

In order to test this hy pothesis, it was decided to apply the procedure to 
a case of hemophilia, and observe the results over a sufficiently long period 
to test its clinical value 


\. F. D., a white boy, aged twenty, entered the University Hospital on March 9, 192 


laining of bleeding and painful, swollen joints. 
The family history through four generations 1s charted. The patient’s mother las 
irried twice \ half-brother of the patient died at five years from hemorrhage aft 
» the frenulu linguae taken out by the family physician. One cousin also died 
t . m nage 



























































Fig. 1 Family chart Circles represent females, Black squares represent hemophili 
It will be seen that the Law of Nasse, “that the disease is transmitted by the unaffected f 
mal is fulfilled and that the patient is a true hemophiliac. 


\t the age of six months the patient’s mother observed dark spots on his b 

ich were transient. At about five years of age he had swollen ankles with the overly 

skin turning black and clearing; later, the knees and elbows became afflicted as wi 
Epistaxis was frequent in infancy but the joint symptoms were most prominent. At 

teen years of age he had hematuria over a period of three weeks. The bleeding episod 


occurred at irregular intervals and during the past few years they apparently became 


The following data give a complete summary of the case through one year in chron 

Admitted March 9, 1927. Bleeding time ten minutes; clotting time ninety minut 
lfowell method). Urine clear. Hemoglobin 75 per cent; platelets 250,000. Blood 
+ (Jansky). The left leg was put in a cast in an attempt to correct a fixed equinus 


formity of the left ankle. 
Mareh 25, correction being slowly obtained. 
Mareh 51, Cast removed and adhesive traction applied to obtain dorsiflexion of 
April 5, small hemorrhage into left ankle. Orthopedic treatment discontinued, 
April 21, admitted to ward for nonspecific protein therapy. 


April 22, patient given 500,000,000 killed typhoid bacilli intravenously at 4:30 P.M. 


The white blood counts, during this experiment, varied between 7,900 a! 
16,600 quite parallel to the temperature curve. Tables 1 to IIL show 1 
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TABLE II 
PROTHROMBIN 
DATE CLOTTING TLMI rIME 
$/26 100 min. 85 min. 
+ / 100 min. 56 min, 
Pain in left leg and knee. 600,000,000 typhoid intravenously. 
5/ 3/27 95 min 55 min. 
ain in right knee. 
5 8/27 
Right knee very sor 
5/10/27 100 min. 60 min. 
700,000,000 typhoid intravenously 
9/12/27 95 min. 53 min. 
5/24/27 100 mu 60 min. 
X-radiation over spleen 
5/25/27 110 min 65 min. 
3/27 
\-radiation over spleen 
TABLE III 
HiGH PURINE DIE’ 
PROTHROMBIN 
CLOTTING TIME riIM} 
t) 102 min, 60 min. 
( 95 min. 56 min 
6 07 min. oS min. 
6 95 min. 56 min. 
7 24+ min, 20) min. 
7 107 min. 9G man. 
7 95 min. 60 min 
Pain and swelling of left arm. Ice bag to elbow 
7/13/27 100 min. »S min 
Left arn ery sore, unable to feed self. 
7/14/27 
Few R.B.C. in urine. Positive guaiae on stool. 
7/16/27 
Hemoglobin sv & R.B.C. 3,900,000. Eosinophils 1%. 
4/20/27 97 min. 60 min 
Ss 27 105 min. 90 min, 
sS/ 6/27 110) min S53) min 
S/10/27 Patient discharges 
TABLE IV 
CLOTTING PROT 
rIM} 
12/ 9/27 101 
12/10/27 Intradermal test with normal horse serum tried 
with negative results. $0 ee. normal horse 
serum (P.D.) given subcutaneously. 
12/17/27 Wrists and hands swollen. 
12/19/27 Left arm swollen, painful at elbow rh 
12/20/27 0.2 ec. normal horse serum (P.D. injected 
intradermally. Marked reaction with develop 
ment of large wheal and extensive hyperemia. 
Patient developed an urticaria 7 days after 
this injection. 
2/21/27 . ” — 74 
1/13/28 0.2 e.e. normal horse serum. Wheal and hyper 
emia. Blood in urine 78 
1/20/28 Effusion in left elbow joint. 
1/24/28 ; = a 105 
1/25/28 0.2 ¢.c, normal horse serum (P.D.) injeeted in 
tradermally. Marked reaction with develop 
ment of wheal and hyperemia. 
1/26/28 105 
1/27/28 101 


1/28/28 
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changes which occurred. The data differ in no way from that usually obtained 
in normal individuals who receive intravenous protein except that the actual 
clotting time of the blood varied within wider limits. 

This experiment occupied one month, the injections being given on April 
23, April 30 and May 10. Between the second and third injections the patient 
developed a hemorrhage into the right knee associated with considerable 
swelling and pain. It seems clear, then, that the effeet of shock therapy on 
this patient differs only in degree from that seen in experimental animals, and 
that the reduction of the clotting time is a temporary, rather than a perma- 
nent phenomenon. 

The patient was discharged August 10, 1927, and he returned to the clinic 
December 8, 1927, for further observation with regard to the effect of anaph- 
ylaxis on the clotting time. Table IV gives in detail the results of the experi- 
ment. It is obvious that no favorable change occurred in the patient’s condi- 
tion while under observation. “There were, on the contrary, continuous 
manifestations of hemophilia, such as hematuria and melena, as well as joint 
and musele hemorrhages 

COMMENT 

From the results in this case we are seareely justified in assuming that 
inaphylaxis, or shock therapy, has a place in the treatment of hemophilia, and 
from the published results of Mills there is no indication that a lasting benefit 
was seeured by maintaining an anaphylactic state toward foreign serum. Our 
results with protein shock therapy indicate that a considerable reduction in 
the clotting time may be secured while fever is present. 

In considering the results of both Vines and Mills it must not be forgotten 
that, in many eases of hemophilia, there is considerable variation in the clot- 
tine time of the blood. For example in three eases reported by Davidson and 
MeQuarrie* the variations were as follows: 


CASE LOW MINUTES HIGH MINUTES 
R. R. 33 70 
BE. H. T. 36 73 
ee 2. 70 387 


In our own ease the clotting time varied between twenty-four and one 
hundred and five minutes when the method of Howell’ was employed. It will 
be noted in the tables that bleeding episodes were taking place at intervals 


regardless of the treatment employed. 


SUMMARY 
A ease of hemophilia is reported in which an attempt was made to modify 
rmanently the clotting time of the blood by anaphylaxis. 
The method suggested by Vines (1921) was used but no permanent influ- 
ence of the treatment could be detected in this case and the favorable results 


reported by Mills are not confirmed. 
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EFFECT OF CALCIUM CHLORIDE UPON THE TOXICITY OF BILE 133 


the lethal dose of a given 


sample of bile injgeeted at a uniform rate of speed and repeat the experiment 


it inerease the available calcium by the simultaneous injection of a soluble 


ileium salt to determine whether the lethal dose was altered 


Meltzer and Salant’ have shown that much of the confusion in the litera 
ire upon the relative toxicity of bile depended entirely upon the varied speed 


injection used by different investigators. In all of our experiments we in 


eted the bile at a uniform rate of speed, 2.5 to 3 e.¢. per minute 


METHOD 


Ox bile was obtained from twenty gall bladders of freshly killed animals 


e material was diluted with an equal volume of normal saline and injected 
ithin three hours after its collection. Dogs were used in all the experiments 
nd an effort was made to obtain animals of approximately the same weight 
test a single sample of bile The dogs were anesthetized by the open drop 
ethod and later a cannula was placed in the trachea and connected with ar 
ther bottle. The femoral vein was exposed and a Ilartman’ two-way needle 
erted. This was connected to two burettes containing the injection mate 
al. The diluted bile was placed in one, and the ealcium chloride solution or 
imal saline in the other, depending upon the experiment. A 5 per cent solu- 


mn of ealeium chloride was used and the total amount to be given was in- 


ected simultaneously with the first 50 ¢.c. of bile In the control animals an 


ial amount of normal saline was given. A eannula was placed in the carotid 
rtery and connected with a mercury manometer for blood pressure tracings 


tube was plaeed in the etherization system and connected with a tambour 








TABLE I 
LETHAL DOSE 
LETHAL DOSE 
WEIGHT OF WEIGHT OF CALCIUM OF BILE PLUS 
CONTROL DOG ae Pam DOG CHLORIDE CALCIUM CHLORIDE 
MEN POUND 
POUNDS POUNDS PER POUND PER POUND 
('.f P ; 
pounds C.c. pound mg. Cc. 
18.0 10.2 20 10.4 9.0 
18.75 10.5 5 10.9 7.6 
$1.5 6.8 10.9 5.8 
19.75 94 11.9 8.7 
19.75 9.7 16.0 8.6 
19.75 9.7 16.6 8.6 
LL.75 6.0 LS8.0 7.2 
18.75 10.5 19.0 3 
11.75 6.9 8.5 29.4 8.1 
ri 15.75 &.8 16.75 30.0 6.3 
12.5 S.4 16.5 10.38 a 
‘ 12.5 S.4 7.5 33.3 8.0 
18.0 10.2 13.75 6.3 6.3 
15.75 8.8 13.0 38.4 8.5 
18.0 10.2 2.0 £0.0 73 
15.75 8.8 11.25 4.4 6.0 
18.0 10.2 10.0 50.0 6.5 
7 15.75 S.8 10.0 50.0 5.4 
t 12.5 8.4 9.75 o1.3 8.2 
8.75 75 


ive 
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and writing lever for a tracing of the respiratory movements. Blood pressure 
and respiration tracings were made after the injection of every 25 ¢.e. of 
diluted bile. 


RESULTS 


The lethal dose of seven samples of bile was determined in control animals 
and the effect of the simultaneous introduetion of calcium chloride in varying 
dosage from 10 to 52 mg. per pound of body weight was observed. It was not 
deemed advisable to inject greater quantities of calcium chloride because the 
usual therapeutic dose in man is 4 mg. per pound and according to Walters 
and Bowler* the lethal dose for a dog is 116.3 mg. per pound. 

Fig. 1 shows the characteristie gradual fall of blood pressure which oe 
eurs when bile is injected into a systemie vein. There is a striking arrhythmia 


and at times an apparent cessation of eardiae activity. 


efile | he | NW AL " 


NORMAL 





Fig. 1 effect on the blood pressure and respiration when bile is injected into the femoral vein 


Fig. 2 shows essentially the same picture. The dog weighed 13 pounds 
and was given 19 mg. of calcium chloride per pound. There is a similar fall 
of blood pressure and arrhythmia to that previously noted. 

The results are summarized in Table 1. The lethal dose in the contro! 
animals varied from 6.8 to 10.5 ¢.e. per pound while the average lethal dose 
for the group was 8.75 ¢.c. per pound. 

The lethal dose of bile in 19 dogs which received caleium chloride varied 
from 5.4 to 9.2 ¢.c. per pound. The average lethal dose for this group was 
7.5 ¢.e. per pound. 


DISCUSSION 


The experiments demonstrate that the simultaneous intravenous injection 
of calcium chloride in varying dosage with fresh ox bile definitely does not 
decrease the toxicity of the bile Although in both series of experiments the 
injections were made at a uniform rate, the lethal dose for those animals 
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‘hich were given calcium chloride was somewhat less than in the econ- 
As the dosage of ealeium was increased the difference was more strik- 
This is of interest because of the observations of Walters and Bowler* 


that the lethal dose of ecaleium chloride in a jaundiced dog was much greater 


than in a normal animal. 
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It would seem that the injection of bile resulted in the mobilization of 


iiclum which enters the blood stream. The delayed coagulation time in 


obstructive jaundice may be due to the calcium being in a combined form and 


? 


ot being available for the process of blood clotting. However, the experi- 
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ments presented do not suggest that the calcium is combined with the toxic 
element or elements of the bile but rather to some other constituent, possibly 


the protein, and therefore is not protective. 


CONCLUSIONS 


1. Caleium chloride shows no protective effect against the toxicity of bile 
in the normal animal in doses varying from 10 to 52 mg. per pound of body 
weight 
2. The beneficial effeet of calcium chloride in obstructive jaundice as pre 
operative preparation would seem to be limited to its effect upon the coagula 
tion time of the blood rather than a true detoxifying action. 

3. There is nothing to suggest that caleium chloride would be beneficia 
in fulminating bile peritonitis. 


This work was suggested and done under the direction of Dr. Edward C. Davidson 
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THE ACTION OF COLD UPON THE T-WAVE OF THE 
ELECTROCARDIOGRAM* 


Hlaroup L. Orro, M.D., New York 


N 1909 Eppinger and Rothberger' found that when the basal and righ! 

portion of the heart of the dog is chilled by the ethyl chloride spray t! 
chilling exerts a positive influence upon the T-wave of the electrocardiogran 
When it is applied to the apical and left portions of the heart, the opposi! 
effect appears, and a negative influence upon the T-wave occurs. These o! 


servations upon the effect of cold upon the T-wave were confirmed by t! 


work of Wilson and Herrmann,? and Smith,*t the former also pointing © 
*From the Laboratory of Physiology, Faculty of Medicine, Paris. 
Received for publication, August 20, 1928. 


*Smith did not use ethyl chloride in his experiments because of Lewis’ objection that 
throws the muscle involved out of function. 
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ACTION OF COLD UPON T-WAVE OF ELECTROCARDIOGRAM rs 


that since the effeet of cold is to prolong the processes involved in musele con- 
traction, the T-wave changes induced agree with the assumption that it rep- 
resents the decline of the active process in the muscle contraction. That this 
is the same for the human heart has been pointed out by Wilson and Finch.‘ 
These authors obtained cooling of the posteroinferior aspect of the apex of 
the left ventricle by having the subjects drink iced water. 

When the ethyl chloride method is repeated upon the heart of the eat. 
these effects are exactly reversed, and the freezing of the basal right portion of 
the heart causes marked negativity of the T-wave, and freezing the apieal 
left portion of the heart causes marked positivity of the T-wave Fig. 1. 
If, however, the chilling of the heart is made less intense than that produced 
by the ethyl chloride spray, e.g., by the application of cold water or ice, the 
effeets occur as these authors describe them and tend to reverse themselves as 
the action of the ice is prolonged (Fig. 2). Since the external ventricular 
walls in these areas of the eat’s heart are sufficiently thin to be frozen by the 
ethyl chloride, there can be little doubt that the procedure throws the por- 
tion of the wall involved entirely out of function. 

Although the effeets in all the experiments* were not always pure the 
contrast of the results under the two sets of conditions, prolongation of and 
elimination from funetion, indicates that in the axial lead, actual right basal 
effects are associated with a positive influence upon the T-wave since prolonga- 
tion of its activity, or lessening of left apical ventricular effects elevate the 
T-wave, and actual left apical effects are associated with a negative influence 
upon the T-wave, since prolongation of its activity or throwing muscle of the 
right ventricle out of function causes negativity of the T-wave. Furthermore, 
they suggest that when the summation of the events of the cardiae contrac- 
tion are such as to favor the right ventricle by a prolongation of its activity 
temporal preponderance) or an algebraic increase in the muscle activity over 
that of the left side of the heart (volume preponderance) the T-wave tends to 
positivity, and in the ease of the left side of the heart, the reverse action or 
negativity of the T-wave is the result. There is, however, no sensitivity in 
this balanee of the muscle activity of the right and left ventricles, inasmuch 
as a comparison of the effects of ethyl chloride in the heart of the dog and 
cat points out that the area involved must be large in its relation to the size 
of the heart before the appearance of an easily recognizable effect from a 
volume preponderance in the axial lead, since in the dog the spraying indu- 
bitably throws muscle out of funetion without the electrocardiogram showing 
the effeet expected. 

REFERENCES 
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*There were 10 trials in 5 cats under ether anesthesia, the order of investigation being 
hyl chloride to right then left ventricles, then ice or ice water flowing through a fine tube 
) the right then left ventricles, with a sufficient interval between each step for recovery. The 
wanes was aweye carefully protected with absorbent cotton so that only the area to be tested 
vas exposed. 




































POSITIVE BLOOD CULTURES IN NONSPECIFIC 
ULCERATIVE COLITIS 


By Burrite B. Crounx, M.D.. AND Gregory SuwartzManx, M.D.. New York 


IIE subject of nonspecific ulcerative colitis has given rise in recent years 

to considerable discussion. It would seem that, as a celinical entity, this 
type of colitis is Just assuming its real significance. The clinical symptoma 
tology is not vet complete. New phenomena are still being described. Con 
ceptions regarding the course and prognosis are in a state of continuous 
change. The treatment surely is in perpetual flux varying between absolut: 
conservative medical management to extreme radical surgical methods. Prob 
ably the least determined point is the etiology and in this connection particu 
larly the roéle that streptococci singly or in symbiosis play as a possible causa 
tive factor. It is particularly as bearing on the point of probable bacteria! 
etiology of this disease that we offer this contribution dealing with cases of 
nonspecifie ulcerative colitis in which positive blood cultures have been found 
The recovery of positive blood cultures in this disease constitutes to the best 
of our knowledge an original observation. 

CASE 1.—A girl E. 8S.) nineteen years of age, who two vears previously had 
attack of diarrhea with bloody stools. She had been severely ill for seven weeks unc: ‘ 
hospital treatment and was discharged improved. She remained well until five mont] 
before admission when she had a recurrence of her trouble; many daily movement 
containing blood, loss of appetite and of weight. Under intestinal irrigations and dieting 
a certain amount of improvement took place. She was admitted, however, to Mount 
Sinai Hospital with the statement of having five to six bloody movements a day a1 
of experiencing sharp, radiating pain with each bowel movement. She was pale, thir 
undernourished; the abdomen was relaxed. There was marked tenderness over 
course of the colon. The blood count showed a marked secondary anemia; hemoglobi: 
$2 per cent, color index of 0.48 and a normal differential count. The stools wer 
bloody and contained no parasites and no amebae. She had, however, a small ps 
foration of the nasal septum and radiographically showed a mild clouding of the left 
ethmoid sinus. 

By sigmoidoscopic examination, the mucous membrane was seen to be granuls 





hypertrophic, friable, bleeding easily and showing innumerable small pin point het 
rhages, but no definite ulcerations. The temperature on admission was 104° F; 
febrile course at this level continued for several days but, in the course of two or t! 
weeks, showed a gradual subsidence to almost normal. Two weeks after admission s 
suffered pain in the left lower extremity; on physical examination a bluish pallor 
the left leg and toes was seen; tenderness was present along the left femoral vein. 
tentative diagnosis of phlebitis and thrombosis of the left femoral vein was made. I 
ing the course of the next three or four days, the swelling of the left leg increased at 
then subsided without further physical signs. 

Among the interesting clinical symptoms observed in this patient, there was 
burning and painful sensation in the mouth and on the tongue. On examination on 
noted a moderately severe aphthous stomatitis, consisting of a small vesicular eruptior 


scattered over the buccal mucosa and gingival surfaces of the tongue. 


*From the Department of Medicine and the Laboratories of the Mount Sinai Hospit 
New York City. 
teceived for publication, July 27, 1928. 
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The course of the case was favorable; a constant and steady improvement taking 

c, One month after admission sigmoidoscopy still showed an advanced stage of 

ere colitis with innumerable ulcerations, pinhead to pen il top in size, Acriflavin 
rigation treatment was begun at this point Some further swelling of the left leg 
ok place without elevation of temperature. \ definite diagnosis of femoral throm 
osis could not be made though the symptoms were suggestive. The eruption on the 


| mucosa continued for some time; the patient showing persistent evidence of small 


cers on the inferior surface and lateral margins of the tongue, The seeondary anemia 

rsisted; hemoglobin showing 51 per cent, and red blood count 3,400,000 cells. | In 

e e course of the next few weeks the patient made a steady improvment. Small doses 
aceine obtained from Dr, .. A. Bargen of the Mayo Clinie were given, accompany 

y the acriflavin irrigation treatments. The patient was finally discharged two months 


ter admission very definitely improved. 


ture taken eight days later, during the height of the febrile course, showed a1 











Bacteriologic Data,—Several bacteriologic examinations of the stools were made and 
das follows: 


Julv 10, bacillus eoli and Streptococcus anhemolyticus, 


July 15, enterococeus and baeillus e¢oli, 


July 18, bacillus coli communis and Streptococcus hemolyticus Pus examination 
tly trom the sigmoid MUCOSA showed enterocoecus, 
An anerobie blood culture taken on admission was negative. A routine serobie blood 


i nhemols tic 


ptocoecus growing in the tomato glucose flasks. 


CASE 2 In brief, this is a history of a sixteen-year-old school girl (P. G.) who was 


tted to the Mount Sinai Hospital complaining of a diarrhea of five months’ duration. 
ad had from three to nine movements a day, the stools being loose, watery, and ¢on 
» blood and mucus, She had lost ten pounds in weight; complained of weakness, in 
sing pallor and dry cough, Physical examination showed a small area of broncho 
lonia in the left interscapular region and a few rales at both pulmonary bases. There 
secondary anemia, hemoglobin being 30 per cent, red count 2,500,000, and white 
t 5,600, the only unusual characteristic being an eosinophilia of 6 per cent. The 
rature on admission ranged between 104° and 105° F. A systolie murmur was pres nt, 
e apex of the heart, the murmur presumably being of hemie origin. 
Sigmoidoscopie examination showed a markedly reddened mucosa with hemorrhagic 
ations, but no definite ulcers. The membrane was friable and profuse bleeding fol 
the examination 
Within two or three days after admission it was noted that herpes was present on 
ps. This herpes persisted for a few days and then gradually disappeared. The 
field showed a few scattered petechial hemorrhages on several examinations, 
The patient showed continuous improvement under treatment; the temperature sub 
rapidly, but showed unaccountable irregular rises during the two months that the 
nt was in the hospital, Under acriflavin retention enemas, and foreed general diet, 
atient at the end of eight weeks was practically well and was discharged from the 
tal. 
Bacteriologic Data,—An aerobie culture was made upon this patient the day of ad 
at the time of the highest temperature (104° F.). \ Streptococcus hemolyticus of 
icoid type was found in the fluid medium of the flasks. Subsequently, an anaerobic 
| culture was reported negative. Agglutination tests of serum against strains of dysentery 
isms were persistently negative. 
In this case one positive culture of blood contained an hemolytic streptococcus, A 
bronchopneumonia was present at the time; there was, therefore, some doubt as to 
er the eolitis or the pneumonia was accountable for the blood stream invasion, Our 
ence has been that negative blood cultures are routinely obtained in uleerative colitis 
as in mild cases of bronchopneumonia. The febrile reaction was quite evidently 
the severity of the colitis, because it continued irregularly for several weeks after 
bsidence of the mild pneumonie signs and accompanied the fluctuations and severity 


colitis symptoms, 
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Case 3.—(J. K.) { man of twenty-five years under observation on the wards of 
Mount Sinai Hospital for almost nine months. He had been suffering with symptoms ot 
a severe colitis at irregular intervals during the preceding four years, during which tim: 
he had lost seventy pounds in weight. In May, 1927, an ileostomy had been performe 
with the hope of causing a reduction in temperature and improvement in the course 
the disease. However, in October, five months after the operation, the patient was trans 


ferred to the medical wards for our care, the ileostomy having sueceeded only in- soni 


slight general improvement. At this time sigmoidoscopy showed a severe generalized ulcera 
tion, with marked proliferative hyperplasia and polypoid regeneration. While unde 

observation he was treated with a vaecine furnished by Dr. J. A. Bargen of the May 
Clinie. He received also gentian violet by mouth, irrigations with acriflavin and at oth 
times with flumerin. Some weeks later we administered, intravenously, large doses of pols 
valent antidysentery serum, which resulted im ai slight immediate benefit, but no mark 
change in the course of the disease. On the basis that any benefit derived from vaccine 


or serum was in the nature of a nonspecific reaction, we gave the patient a series of typho 
vaccine injections, employing sufficient amounts to cause severe reactions. 

The course of the disease was, however, slowly but progressively downward. — Lrregular 
temperature continued, symptoms of arthritis of the large joints supervened. At one til 
there was severe pain in the left perineum and in the tuberosity of the ischium, so that 
we suspected a periostitis. Radiographic studies were negative. Eventually, in desperation 
a colectomy was suggested, the sigmoidoseopic picture giving one an impression that the 
damage to the mucosa was so extensive and the clinical course so hopeless that only 
radical removal of the diseased tissues could offer any permanent hope, <A colectomy 
performed which resulted fatally five days after operation, due to the marasmie conditi 
of the patient and a postoperative infection of the abdominal wall. 

On various occasions cultures obtained from the wall of the intestines through th 
sigmoidosecope showed bacillus coli, bacillus pyocyaneus, and on two oceasions an enterococcus 
One blood culture taken in November was negative, but the two blood cultures taken late: 
at the peak of a rise in temperature showed enterococci in the fluid culture media. Anoth: 


blood culture taken four months after these findings was negative. 


TECHNIC OF BLOOD CULTURE EXAMINATIONS 
The methods employed for cultivation of blood were, as follows: 


Twenty-one c.c. of the patient’s blood were inoculated at the bedside int 





flasks each containing 100 e.c. of fluid medium and into tubes each of whic! 
contained 19 ¢.c. of agar. The fluid media consisted of one flask each of 2 
per cent glucose broth, plain broth, and tomato broth, each of which receiv: 
3 ¢.c. of blood. In addition, one tube each of plain agar, 2 per cent glucos 
agar and liver-hormone agar were melted, cooled to 45°, and inoculated wit 
2 e.c. of blood and poured into Petri dishes. Four c¢.c. of ascitie fluid w 
added to the liver-hormone agar at the time of the addition of the patient's 
blood. The inoculated media were then subcultured each on a series of va! 
ous media daily for four to five days and spreads were made. 

The tomato-broth flask employed in this laboratory consisted of 90 ¢ 
of 2 per cent glucose broth and 10 c.e. of sterile tomato extract. The toma' 
extract was made by boiling ripe tomatoes. The fluid extracted in this m: 
ner was centrifuged, filtered through Berkfeld V candle and adjusted to P 
8.2 before use. In many instances the tomato-broth was found extremely us 
ful for blood cultures, since tomato extract serves as a source of powertt 
growth-promoting factors (Thjotta and Avery,' Shwartzman’). 














a ie 


POSITIVE BLOOD CULTURES IN) NONSPECIFIC ULCERATIVE COLITIS fae 


DISCUSSION 


It should be pointed out that under the above described conditions the 
positive results obtained in a very large number of patients suffering from 
various diseases could be divided into two groups: 

A. Positive findings in all media. Under this group otf positive blood eul- 
tures bacterial growth was obtained in fluid media in abundance and in addi- 
tion in solid media in the form of isolated colonies. Such results were ob- 
tained in all frank bacteremias. On no occasion was there growth in solid 
media without growth in fluid media. 

bb. Positive findings in fluid media. Frequently, bacteria grew in all fluid 
media or in some of them, while the solid media remained sterile for the entire 
period of observation. It was felt that in such cases the initial number of 
organisms present in the blood was extremely small. In facet, while 5 ¢.c¢. of 
blood cultivated in enriched fluid gave rise to a culture, the reduction of blood 
from 5 ¢.e. to 2 ¢.e. and its cultivation in solid media, in which there was some 
mortality of initially seeded organisms, resulted in sterile cultures. There was 

large group of cases which gave positive findings in fluid media alone 
mostly tomato and glucose flasks alone 

The positive findings in fluid media alone were obtained in conditions 

hich could not be termed septicemias. They were in the nature of transient 
bacteremias. Septic foci communicating freely with the general circulation 
could not be detected clinically nor were such conditions found at post- 
mortem examination. In many of the cases there were no clinical signs which 
vould point to the presence of bacteria in the general circulation. Fre- 
quently, a rise of temperature for a day or two with subsequent speedy re- 
covery was the only symptom. Positive blood cultures in fluid media were 
also obtained on several occasions in acute rheumatic fever, debilitating eon- 
ditions sueh as malignant tumors, tuberculosis, acute anterior poliomyelitis 
and other similar eonditions. The organisms found in this group of eases 
mainly streptococci, mostly nonhemolytic and sometimes green pro- 
lucing streptococei. 

In the eases of ulcerative colitis reported above positive blood cultures 
in fluid media were obtained. The organisms found in the 3 cases were 
Streptocoeeus hemolytieus, Streptococcus nonhemolyticus, and enterococcus. 

A nonhemolytie streptococcus was termed an enterococeus if the or- 
vanism grew in 2 per cent bile broth, resisted heating to 60° for twenty 
minutes and fermented eseulin. 

It remains to determine the significance of the positive blood eultures in 
above reported cases of nonspecific ulcerative colitis. 

There is always first the possibility of direct absorption of bacteria into 
the general eireulation from the upper respiratory and intestinal tracts. 
Bull and MeKee*® recently reported experiments on rabbits in which they 
were able to induce bacteremia by depositing organisms on the surface of 
the nasal mucous membrane. 

Libman pointed out on several occasions that streptococci are common 


secondary invaders of the blood. 
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Desoubry and Porcher! established the fact that bacteria of many sorts 
Inay pass through the intestinal mucosa during the digestion of fatty sub 
stances and are found for a few hours in the chyle and in the blood. As 
pointed out by Calmette, the findings have been verified so often that it is 
now a rule in all institutes of serotherapy to bleed the horses only when 
fasting, if it is desired to obtain sterile sera. 

The interpretation of the relation of the positive blood culture to thi 
etiology of the disease must be made with great caution. It should be 
membered that the initial number of organisms found in the eultures of thi 
blood was very small. The organisms recovered were of the type which was 
commonly found in transient bacteremias. On the other hand, no definit: 
basis can be offered for denying that these organisms may be responsible for 


the etiology of the disease itself. 
CONCLUSIONS 


1. Positive blood cultures can be obtained under certain conditions 
cases of nonspecific ulcerative colitis. 

2. Possible interpretations of such findings are developed but it is recog 
nized that considerable experimental and clinical work is necessary befor 


definite conclusions ean be drawn. 
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PROGRESS IN HAY FEVER 


A Review or tue Hay Fever LIrverature or THe YEARS 1927 AND 1928 


By Samvuen M. Femnperc,t M.D... Cotecaco, ILuiNois 


= ITAS been my feeling that there is need for a review of the recent work 
h 


ay fever, a review so nearly complete as to be of value to the allergist 
has not the proper access to many periodic publications, and to the intern 
otolaryngologist, and others interested in this field of work and who wis! 
keep themselves abreast of the times with a minimum of time and effort 
this article are abstracted the periodic publications of 1927 and 1928. TI! 
has been an earnest attempt to include all the articles available in the origi! 
in English, as well as German, French, Italian, and other foreign jour 
Ilowever, there were three or four articles which the reviewer has been una 
to obtain. I wish to point out the fact also, that in reviewing any subject 
is faced with the difficulty of abstracting articles which because of the deta 
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or tabular nature of their contents do not lend themselves easily to condensa- 
tion. These articles are included in this review, but the reader is strongly 
urged to read them in the original if he is at all interested in the suggested 
contents. 

Duke" ° has reviewed the advances in our knowledge of allergy in the last 
two years. However, because of the breadth of the scope of his papers, he has 
been unable to put much stress on the subject of hay fever. Although nothing 
radically new has occurred in this field in the last two vears, it is gratifying to 
note nevertheless that considerable progress has accumulated in our knowl- 


edge of the etiology and treatment of this disease. 


ETIOLOGY AND PATILOLOGY 


Although many reports appear in the literature concerning the causes of 
hay fever as a phenomenon of sensitization to pollen, most of these are repeti- 
tions of facts already recorded in the past.* The all-important question of the 
basic mechanism underlying the predisposition to sensitization has not yet 
been answered. In the meanwhile, however, there have appeared several arti- 
cles which throw considerable light on heredity and other factors in the 
etiology. 

Clarke et al,‘ in a study of heredity in allergy, show that not only is the 
allergic tendeney inherited, but also the organs or tissues involved are more 
or less predetermined by heredity. They present statistics showing that pure 
asthmatic subjects have more pure asthmatic antecedents than pure hay tever 
antecedents; and that pure hay fever subjects have more pure hay fever than 
asthmatie antecedents. 

Balyeat,® in a study of the factors governing the acquisition of hypersensi- 
tiveness, concludes that inheritance is the principal factor determining whether 
or not an individual will develop clinieal hay fever or asthma, and chiefly gov- 
erns the time of life when symptoms appear. He also maintains that heredity 
influences the kind of atopen to which the individual will become sensitive. 
The earlier in life sensitiveness occurs the greater the likelihood of becoming 
sensitive to more than one group of atopens. Degree of exposure to a given 
substance is also a deciding factor whether sensitiveness will develop to that 
substanee. Balyeat has demonstrated also that a child may be born specifically 
sensitive to a food protein, sensitization occurring probably by placental trans- 
mission of atopens. 

In a series of 36 individuals who had an hereditary background of hay 
fever Baldwin® has attempted to determine the relation of the onset of the 
‘utaneous sensitivity to the clinical symptoms. Of this number five developed 
positive skin tests simultaneously with the development of hay fever; in a 
sixth ease of hay fever the skin tests did not become positive until the second 
season. 

Bristow’ says that ‘‘It (allergy) seems to be a disease of civilization, hay 
fever among negroes is rare.’’ This is not at all in accord with the experiences 


of the reviewer who sees many eases of hay fever and asthma among negroes 


in the Clinie. This is substantiated further by recent reports of considerable 
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hay fever in South Africa, and asthma in India. It would seem that in thos 
countries In which hay fever is rare, it is more a matter of botanic than raeia 
considerations 

Vaughan* makes the observation that Weil maintains that the differenc 
in quantitative distribution of smooth muscle among different experimenta 
animals accounts for their different shock organs: rabbit, pulmonary arterioles 
vuinea pig, bronchi; dog, liver; ete. This is offered as a possible explanatior 
by Vaughan as to why some allergics develop hay fever, others asthma, and 
etlo 


still others cutaneous manifestations Ile also considers the following 
logic factors of importance, especially from the standpoimt of treatment; the 
conception that pollinosis is a constitutional disease ; that specific local sensit 
zation may play some role; that factors deciding nasal localization may bi 
nonspecific, such as infection and mechanical obstruction; and that coexistent 
sensitization to food or other inhalants may aggravate or localize the ha) 
rever 


> 


Dalveat® emphasizes the importance of orris root in allergy. In 373 eases 
of hay fever he has found it to be a factor in 7.2 per cent. He says that thi 
majority of these orris-sensitive individuals must be desensitized. 

Duke’ has found that in hay fever cases 10 per cent had nasal polyps and 
6 per cent sinus infection. He considers this secondary to allergy rather tha: 
primary, and warns against nasal operations in such cases. In a study of 91 
patients who had a nasal complaint in addition to their presenting symptoms 
Everman" found that in the hypersensitive cases 72 per cent showed eosino 
philes in the nasal seeretions, while in the nonallergic cases only 9 per cent 
showed occasional eosinophiles 

Grafton Tyler Brown’? made an analysis of the eosinophile counts 
asthma, hay fever, and hyperesthetic rhinitis. Ilis conelusions are that 
asthma the average eosinophilia is as high in allergie as in the nonallergi: 
cases, and that in hay fever and hv peresthetie rhinitis the blood eosinophil 
is equally high and presents no difference in the sensitive and nonsensit! 
cases. As a result of a study of eosinophilia at various stages of hay feve: 
Sternberg’ suggests that the increase of eosinophiles in hay fever seems to br 
a shock reaction. Ile calls attention to the fact that no increase was observe: 
in patients free from symptoms before and during their treatment. 

In a series of 8) eases studied, comprising D3 cases of asthma. 2O of | 
fever, and 12 nonseasonal allergic rhinitis, Sterling’ finds a hypocaleemia 
only 23, while phosphorus deficiency (0 to 3.0 mg. per 100 ¢.¢.) was pres 
in 63 

As in the past one still finds in the literature allusion to faneiful, unsub 
stantiated hypotheses attempting to explain the pathology and treatment 
hay fever. Thus, Leach'’ claims that all sensitization, hay fever, asthma, « 
is a result of nasal pathology. He maintains that the nose acts as a filte: 


prevent the entrance of toxic substances into the blood, that when n 


pathology is present filtration is not adequate, hence asthma or hay fe\ 


Byrd" states that hay fever is due to pathologie currents (electrical?) w! 


may enter the nose via the nasal ganglia or nasal nerves. This author tries 
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explain almost every disease by the conception of pathologie currents in which 
the brain is the distributing center and abnormal conditions result from 


‘*shorts’’ of exeessive currents. 


CLINICAL MANIFESTATIONS AND DIAGNOSIS 


According to Balyeat™ the general health of the hay fever patient is bet- 
ter than the average and he has a ereater resistance to infectious disease. This 
is true in spite of the facet that in the autumnal hay fever cases 28 per cent 
had asthma during the season and 60 per cent tend to develop asthma eventually. 

Kahn" states that in chronic hay fever or asthma in the South there ma) 
be in addition to the allergie symptoms a chronic toxemia due to pollen. This 
oceurs mainly in children and consists principally of backward growth, back- 
ward mentality, undernutrition, sallow skin, and eneuresis. 

Pollen hay fever and asthma in children does not seem to have the 
adult picture, according to Kahn'* '’; it is usually mild and is frequently mis- 
taken for symptoms of adenotonsillar hypertrophy. He says that a definite 
bronchitis, accompanying the rhinitis, precedes the initial asthma. At that 
stage the allergic nature of the manifestations may be recognized by coexist- 
ing vasomotor rhinitis, pollen precautions, and relief with epinephrin. High 
fever and leucocytosis often accompany the asthmatie attacks and may lead 
to a diagnosis of pneumonia. To this the reviewer would like to add that 
similar errors arise in asthma in children due to things other than pollen. 
Many of the acute respiratory conditions in children diagnosed as pneu- 
monia, tonsillitis, or infectious bronchitis are either asthma or allergie bron- 
chitis. Other essential differences in pollinosis of children and adults as 


noted by Kahn are: the mildness of the nasal symptoms in children, the definite 


toxemia frequently occurring, and the less marked diagnostic skin tests. 


Lamson," in a series of intracutaneous tests with pollens in over 100 hay 
fever cases shows a distinct specificity as to species and genus. Many of the 
papers, such as that of Hurwitz?! corroborate further the diagnostic value 
of skin tests. Kahn*? again reiterated his previous statements in regard to 
the unreliability of skin tests. He claims that negative skin tests, both 
cutaneous and intracutaneous, are so frequent in the presence of pollinosis 
as to make such tests undependable. He advoeates the use of subeutaneous 
tests: daily increasing injections subcutaneously until a reaction is obtained. 
He admits, however, that he may have to push the injections to as high a 
concentration as 1:20 before reactions oecur. He states* that negative skin 
tests (with as high as 2 per cent pollen intradermally) are frequent in Texas 
in pollen asthmaties in infants and young children especially. He adds, 
however, that the longer the duration of asthma the less likelihood is there 
of negative skin tests. It may be said that Kahn’s experiences are not in 
accord with those of the reviewer nor with those of the majority of aller- 
gists. However, peculiar climatic conditions in the South may possibly ae- 
count for this difference. 

In a report of further observations on the nonspecific diagnosis of allergy 

have presented a series of cases of asthma, hay fever and perennial rhinitis 
in whom a diagnosis of allergy could be made by the intradermal test with 
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human dander extract. The results in hay fever, however, were not as good 
as in asthma: in 38 eases 36 reacted with the dander extract. Although this 
reaction is of no great practical value in hay fever, it is of great value in 


perennial rhinitis or asthma. 
EXPERIMENTS WITH ATOPENS AND ATOPIC REAGINS 


Lamson, Piness, and Miller ** ** in a series of experiments with spring 
and fall hay fever cases, showed that there is a definite diminution of skin 
reactivity after pollen treatment. They say that skin desensitization to fal! 
This 


pollens results in a majority of cases after the usual course of treatment. 
In a 


persists at least for four weeks, and in some cases for months or years. 
study of a number of allergic patients in whom negative reactions were ob 
tained to certain pollens the injection of such pollens did not sensitize thi 
skin. They also failed to engender skin reaction to certain pollens by inject 
ing them into a person definitely hypersensitive to other pollens. From this 
they rightly suggest that natural exposure, inhalation of pollens, or injection 
of the same pollens, are not the only factors necessary to induce skin hyper 
sensitiveness in an allergic person. 

On a large number of pollen-sensitive patients Huber'*’ made a study ot 
the skin reactions to dry large and small ragweed pollen grown in different 
sections of the United States. The samples of the same species of pollen varied 
considerably in color due probably to the method used in collecting and pre 
serving them. With the same species of pollen some patients consistently gav: 
greater reactions to one or more of the samples than to the others, while other 
patients gave greater reactions to different samples. Huber interprets this 
variation in reaction to mean that the chemical composition of the samples 
varied and that all patients were not sensitive to the same constituent. 

The disputed question of the identity of the atopens of the short and 
giant ragweed has been studied further by Aaron Brown.** The latter main 
tains that these atopens are entirely identical, and he supports his claims b) 
the following observations. In a series of 31 late hay fever subjects tested 
with extracts of both giant and short ragweed they were found to be equall) 
sensitive to both. One group was given a series of prophylactic treatments 
with one extract and the other with the other with results as good as in com- 
bined treatment. After a maximal tolerance had been established for one 
extract an equivalent or larger quantity of the other extract was injected 
without being followed in any ease by a constitutional reaction. , 

In experiments on rabbits the Scandinavian authors, Thomsen and 
Baage** °° have found that pollen injections caused a high ,antibody titer 
This was quite specific for the species but showed quantitative relationship to 
members of the genus of pollens. In such highly immunized animals the) 
found no evidence of sensitization as could be determined by intracutaneous 
or subeutaneous injections or conjunctival application. On the other hand, 
Loeb*' was able to sensitize guinea pigs with watery extracts or alcohol pré 
cipitates of pollen (Pinus silvestris) and goose feathers. 

Grove** attempted to produce local hypersensitiveness in lower monkeys 
and chimpanzees by the method of passive transfer originally described b) 








ote 
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Prausnitz and Kiister and found to be highly successful in experiments on man. 
In this work the pooled serum containing the atopie reagins for ragweed, 
horse serum, La Page’s glue, and cotton-seed were used. Her conclusions 
are that the results are practically negative as regards the production of 
local or constitutional hypersensitiveness. 

Black** cites several reasons for throwing doubt upon the relation of the 
atopic reagin to the true atopen in pollen. He says that negative skin reac- 
tions may occur in ¢cliniecally sensitive cases and positive reactions may occur 
in absence of clinical sensitiveness. In the reviewer’s experience this cer- 
tainly oeeurs very rarely in this part of the country (Chieago district). 
Again, he says, skin reactions may continue unchanged in individuals sue- 
cessfully treated, and they may persist long after spontaneous cure of the 
patient. The size and intensity of the skin reaction have no relation to the 
severity of the clinical condition. Finally, he claims that in mixtures of 
reagin and atopen the reagin was neutralized while the atopen remained 
unchanged. As a whole his arguments are well-founded and should stimulate 


further experiments in this field. 


REGIONAL BOTANIC REPORTS 

In the last two years there has been considerable progress in the accumu- 
lation of botanic surveys of hay fever plants in various parts of the United 
States and in some foreign countries. This demonstrates, more than any 
other facet perhaps, the general appreciation of the importance of the hay 
fever problem and its relation to the local flora. 

G. T. Brown" reports on the late spring or summer hay fever in the 
District of Columbia and vicinity. He incriminates the following: sweet 
vernal grass, June grass, orchard grass, timothy, red top grass, and English 
plantain. Bernton* records 3 cases of hay fever due to the pollen of the 
paper mulberry tree (Papyrius papyrifera Kuntze) in Washington, D. C. He 
says that this tree, although a native of Eastern Asia, grows in the eastern 
half of the United States from New York to Florida. 

In the Colorado Springs district of Colorado Conway* reports the most 
important hay fever plants to be Russian thistle, lamb’s quarter, sage, rag- 
weed, and cottonwood tree. In addition to his complete and classic botanic 
survey reported on in 1926 Waring*’ reports seven eases in which the cotton 
Tests with 


? 


of the cottonwood tree was probably a cause of ‘‘hay fever.’ 
pollens of the usual plants pollinating at that time of the year were negative, 
While the intradermal injection of the cotton extract was positive. All of 
these patients were also sensitive to the pollen of the cottonwood. 

In Oregon, Chamberlain® corsiders 95 per cent of the hay fever to be 
of the midsummer type and caused by the grasses. The other plants of im- 
portanee are Russian thistle and the artemesiae. From pollen counts and a 
concludes that 


) 


botanie survey of the east shore of San Francisco Bay, Rowe* 
in that region the grasses pollinate all year round, but are most profuse 
from Mareh to August. The trees pollinate from January to July. Am- 
brosiae, artemesiae, and chenopodiae are causes of hay fever, but are not 
very profuse. Of the ambrosiae, the Western ragweed (ambrosia psilotachya) 


is the one found in that region. 
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Although it is now accepted opinion among the vast majority of allergist 
that brightly colored plants and flowers are not a cause of hay fever, Stewart 
writing from Iowa, seems to consider also the rose, dandelion, goldenro 
voldenglow, daisy, aster, dahlia and others as contributing factors. In westen 
Montana, Foss*' reports three hay fever seasons: spring (March to Apr 
due to the trees, early summer (May and June) due to grasses, and late sun 
mer (July to frost) due to Russian thistle, sagebrushes and poverty weeds 
The last group, aecording to the author, accounts for 60 per cent of all hi 
fever cases in that region. In Nevada a somewhat similar situation is r 
ported by Albert’? on the basis of skin tests made on 31 hay fever eases 
Ile says that the Russian thistle, pollinating from July to October, is 1 
most important hay fever plant; other chenopods, shad seale, annual salt 
bush, and lamb’s quarter are also important. As a group he finds the grasses 
more important than the chenopods, and the amaranths of least iImportan 

Balveat*® surveys the botanical situation in Oklahoma and coneludes t! 
the important hay fever plants are: Bermuda grass (May 15 to frost 
amaranths (pigweeds), Western water hemp, and the ragweeds. — In 
middle southern states Spitz*' reports the three reasons as they are known 
the more northern states with the important additions, perhaps, of Bermu 
and Johnson grass in the former. 

A survey of the Salt River Valley in Arizona by Phillips’? shows 
false ragweeds, franseria acanthicarpa, f. tenuifolia, and f. delthoidea, to b 
of great importance. The Western ragweed (ambrosia psilotachya) is 
parently only a local cause of hay fever. Bermuda grass is important in t! 
region, but he especially stresses the importance of the false ragweeds. II 
says that patients who are sensitive to ragweed but have never been expos 
to false ragweed react clinically to the latter almost immediately. Sometimes 
however, it may take as long as three vears. 

Balveat*® finds that the Western water hemp (acnida tamariscina 
very important factor as a cause of hay fever and asthma in Oklahoma. As 
a result of data collected from replies to questionnaires sent to professors 
botany of colleges of several states he reports that there is a great pre) 
lenee of acnida tamariscina in Oklahoma, eastern and northern parts of Texas 
eastern Nebraska, southern part of South Dakota, lowa, and southern Mic 


4 


gan. There is a lesser prevalence of this plant in Illinois, Missouri, Arkans 
and Kentucky; there is a small amount in Ohio and New York. From thics ‘ 


s 


reports also it is shown that the closely related plant acnida tuberculat ‘ 
prominent in Iowa, Wisconsin, Minnesota, and southern Michigan. Balyeat | 
states that in Oklahoma he finds the Western water hemp responsible as a s i 
cause in 3.6 per cent, and as a definite contributing cause in 35 per cent ol 1 
the hay fever cases. 

Scheppegrell** made inquiry from public officials of Mexico, and various n 
sections of Central and South America in regard to the prevalence of /ia! t! 
fever. The Mexican government and several states in South Ameriea reported a 
that there is practically no hay fever there, while several states in Cent 


+ 


America absolutely denied the existence of hay fever in their localities al 





was Scheppegrell’s opinion that hay fever in most of these countries is pro) 
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ably uncommon and also little understood. In Argentina Van Boeckel" re- 
ports that the early summer type of hay fever exists there and is apparently 
due to the grasses. They have also apparently a tree season, 

There are several rather meager reports concerning the botany of hay 
fever in European countries. Hansen‘ of Heidelberg finds grasses to be the 
predominating cause in Germany. Von Banszky”’ thinks that there is not 
much less hay fever in Germany than in America. The German hay fever 
season occurs chiefly during May and June and is due principally to timothy, 
but also to other grasses, such as orchard grass, red fescue, June grass, ete. ; 
and to grains, rye, wheat, and oats. The early spring and fall types are due 
to flowers, he thinks. In Denmark hay fever was studied by Baage”' 
with local pollens. Although the number of his cases is small he has been 
able to arrive at rather definite conclusions. Ile found that all of his cases 
reacted to the six grasses, timothy, orchard grass, June grass, wild oat, ray 
vrass, and meadow foxtail. All reacted to corn pollen. There were no re- 
actions to wheat, oat, or barley pollen. The tree pollens gave only weak and 
occasional reactions. He thinks that some of the fall cases are due to the 
urtemesiae. The most important hay fever season is from the first of June 
to the middle of July. Dekker’? reports two cases of hay fever in winter 
due to the Alpine grass pollen in the mattress. Both cases showed positive 
skin tests and were relieved by the removal of the mattresses. 

In a preliminary communication Pirie’ reports on the hay fever situation 
in South Afriea. The grasses seem to be the most important factor, but none 
of the timothy family (genus phleum) is present. Ile considers the compositae 
lso important because they are so numerous that close contact cannot be 
avoided. A rather peculiar cause of hay fever in that part of the world is 
the pollen of the pepper tree (Schimus molle). This tree is insect-pollinated, 
but under special conditions such as a dry high wind, and beeause of the 
great numbers of these trees used for street and road decorations in many 
localities it may eause considerable hay fever. From the same region Jur- 
riaanse’’ reports two cases of hay fever treated with mixed extracts of the 


pollen of ecompositae, artemesiae, and pepper tree, with good results. 


POLLEN STUDIES AND COUNTS 


Studies in morphology and counts of atmospheric pollen have taken great 


strides in the last two years. Durham,** with the aid of data obtained from 


several allergists has reported comparative ragweed pollen records for nine 
large cities. It is interesting to note what enormous differences exist in the 
pollen coneentration of the air of these cities. Oklahoma City, with a maxi 
mum count of 3600 ragweed pollen per cubic yard, is at the top of the list. 
Next in order are Indianapolis, Kansas City, and Chicago, the latter having a 
maximum of 250 (in 1925). New Orleans and New York are next in order, 
the latter having a maximum of 100. The cities having the lowest counts 


are Philadelphia; Riehmond, 12; and Oakland, 6. 
Kowe*® has made the first report in which pollen counts were recorded for 
an entire year. On the east shore of San Francisco Bay he shows that pollen 


sent in the air practically every day throughout the year, except on 
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the days it rains continuously. In Rowe’s articles are to be found drawings 
of the California pollen and key tables for their morphologic identification 
Duke and Durham” made comparison of variation of pollen content ot} 


the air from day to day in different localities in Kansas City, Missouri. The) 


conclude that the variation of the severity in the patient’s symptoms are ex 
plainable entirely by the variation in pollen count. Comparison of these 
pollen counts with those made in other cities, and those in other seasons, als: 
offers an explanation to these authors why a given method of treatment may) 
be successful in one city, or one year, and be almost a total failure in anothe: 
city or in the same city in another season. 

The factors which determine the pollen content of the air are analyzed b; 
Balyeat.” Ile considers, of course, the abundance of plant life as the most 
important factor in determining the amount of pollen. Wind causes greate! 
pollen counts and increases hay fever symptoms. Greatest pollination occurs 
during the morning hours. Rain frees the air of pollen, but subsequent su 
shine may entirely overcome that factor. Before pollination rain helps weeds 
to grow larger and to produce more pollen. 

Duke” determined the pollen content of air under various conditions o 
stillness. In a room kept closed for one and one-half years no pollen was 
found in the air. In a room closed for one day there were 3 pollen per cubs 
vard; in a room closed for one day with a fan going for twelve hours, 8 polle: 
and in ventilated rooms on the same day, 20 pollen. The outside air count 
at the same time was 191. Experiments near the propeller of an aeroplan 
show pollen counts to be 100 or more than of still outside air. From thes 
observations the author concludes that still rooms can be utilized for pollen 
sensitive patients on bad days or nights, and that motor rides, train trips, and 
aviation should be avoided. 

Identification of pollen by structural features are discussed at length b, 
Piness and MeMinn.*® They give a complete key to pollen identification o! 
California pollen, but they emphasize the following points. Most grasses hav: 
pollen grains resembling grains of half-ripe field corn. In the composita: 
vroup the artemesiae pollen have elliptical form with furrows: the ambro 
siaciae are oval with definite spicules. All wind-borne spiculated pollens b 
longed to the ambrosiaciae. The chenopodaciae (goosefoot family) hay 
spherical pollen with round surface coneavities. An abstract cannot possib!) 
do justice to this article, and in order to study this subject the reader is urged 
to see the original publication, in which there are many microphotograplis 
tables, ete. In a very interesting but technical paper Wodehouse”! attempts 
to demonstrate how a study of the structural character of pollen grains ma} 
be utilized in the identification of plants and their elassification and phylo 
genesis. In this article he discusses chiefly the ambrosiaciae pollen which lhe 
says can be recognized by their tricolpate character, short spines, and short 
furrows. 

CHEMISTRY OF POLLEN 

Whether or not the active principle of pollen is protein in nature is still 
a disputed question. Melli®* of the University of Padua claims to have demon- 
strated that the active portion of pollen is protein, is undialyzable. becomes 
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inactivated by the action of proteolytic ferments, is destroyed by precipitating 
it with dealbuminizing substances, and provokes a positive Abderhalden re- 
action. These conelusions were arrived at by digestion experiments with 
pepsin, erypsin, trypsin, enterokinase, and papain. 

Attempts to separate the individual proteins of pollen have been made 
by Bernton, Jones and Csonka.** From timothy pollen they have isolated 
four aetive proteins, which they have designated proteose A, proteose B. 
albumin, and glutelin. Of 19 grass-pollen cases 63 per cent showed cutaneous 
sensitiveness to two or more proteins, 21 per cent to proteose A, and 15 per 
cent to albumin only. The albumin constitutes one-ninth of the total extraet- 
able protein content. The albumin-sensitive patients have failed to derive 
benefit by treatment with extract of whole pollen, but were relieved by treat- 
ment with albumin fractions. Untreated albumin-sensitive patients had no 
asthma proteose-sensitive patients showed 72 per cent incidence of asthma. 
These workers made similar analyses of ragweed pollen and obtained pro- 
teose and albumin fractions. In 50 per cent of these there was skin sensi 
tiveness to proteose and albumin; in 35 per cent to proteose alone, and in 14 
per eent to albumin alone. 

Alles and Lamson"® have attempted to obtain purified pollen extracts by 

ashing the pollen with 80 per cent alcohol and then following immediately 
by glveerol-saline extraction. This removed a considerable amount of the 
inactive substances, but the resulting extract was not quite as strong as the 
unpurified extracts. However, in three individuals this purified extraet gave 
a strong reaction whereas they were negative to the crude extract. 

Stier and Hollister’ find that Russian thistle pollen extracts deteriorate 
rapidly. They found that the best extracting medium was 7 per cent sodium 
‘hloride with 46 per cent glycerin. They say that the glycerinized extracts 
are the only extracts of Russian thistle pollen which will retain their poteney 
for a number of months. 

Working with the pollen of orchard grass Loeb” precipitated an albumin 
traction with 90 per cent alcohol. This precipitate was tested on 7 hay 

er patients and found to give a good cutaneous reaction but somewhat 


er than the aqueous extract of whole pollen. The alcohol-filtrate gave 


no reaction. Some of the aleohol-precipitate was digested with 5 per cent 
trypsin and dialvzed. This digested aleohol-precipitate gave no reaction in 
the hay fever patients. Loeb coneludes that the active principle of pollen 
extract is an albumin. 


SPECIFIC TREATMENT 


That the results of specific therapy continue to be good is evidenced by 


the contents of almost every paper on hay fever. Wynn,"* in an exeellent 
historical review, describes the evolution of the modern method of treatment. 
Others, such as Chamberlain,** report small series of cases which exemplify 
the benefits conferred upon the hay fever sufferer by pollen treatment. 


There are many reports analyzing the results of treatment by specific 
methods. All are more or less in agreement that the majority of pollen 
cases can be benefited. Thus, Piness®® says that in more than 90 per cent of 
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his cases there has been some degree of relief. Bernton™ reports improve 
ment in 94 per cent of his cases. In an analysis of 980 patients observed 
during the season of 1926 Vander Veer, Cooke, and Spain®! find that 85 pe 
cent received from 75 per cent to 100 per cent relief. These authors cor 
firm the observations of other allergists that the pollen asthmas have a greate) 
percentage of complete relief (75 per cent) than the pollen coryzas. 

Conway,” reporting on 30 cases of hay fever treated at Colorado Springs 
finds that all were relieved and 27 were entirely free from symptoms. Foss 
of Montana, in a series of 184 cases over a period of four vears, obtaine: 
relief in about 90 per cent. Those obtaining complete relief, however, cor 
stituted only 10 per cent. 

In the foreign literature one finds increasing enthusiasm in the results 
of specific therapy in hay fever. I have already referred to reports fron 
Argentina, South Africa, Denmark, ete. Freeman” of England writes favo 
ably of pollen desensitization. In Germany Von Banszky’’ and Strebel 
report satisfactory results with pollen treatment, the latter author obtainine 
complete relief in 21 out of 40 cases. Loeb and Petow’t comment upon t! 
fact that specific desensitization is used very little in Germany. In 29 p 
tients treated in various ways, with mixed grass pollens, single grass pollens 
and peptone, the best results were obtained with mixed grass pollens 
Ilansen*® reports 85 per cent of patients improved in a series of 23) casi 
treated by him. From Denmark comes additional endorsement of the effie: 
of specifie therapy in an article by Schwartz. On the other hand, Hanhart 
of Zurich,” basing his experience on 3 cases of hay fever, reports discoura 
ing results with pollen extracts. 


Causes of Failure —While the results of pollen therapy as a whole 


good there are many cases in which there is complete failure; and this 1 
constitute the majority in the hands of men who have had little experie 
with this form of therapy. I have ealled attention to the fact that althoug 
with present methods of treatment one cannot produce relief in one hundr 
per cent of sufferers, nevertheless, attention to certain factors will lead 
maximum results. These factors are: the early preseasonal treatment 
tinued into the season; the individualization of dosages of pollen and inte: 
of treatment according to the patient’s reaction; the careful determinatio 
the species of pollen to be used; and finally, the preservation of the pot 
of the pollen extract by refrigeration in concentrated form. 

Cohen, Reicher, and Breitbart’> express similar views. They say that ‘ 
causes of failure in hay fever treatment are due to incorrect diagnosis; in 
quate or improper treatment, due either to impotent extracts or insuffic 
number of injections or inadequate final dosage; the inability to dev 
tolerance; and contact with an unusually large dose of pollen. d 

Curability—Very little has been said in the past about the eurabilit) 
hay fever. However, as time passes and the number of cases treated 
oughly and repeatedly for many seasons is accumulating, we are co! 
to the realization that it is possible for hay fever to be permanently relic) t! 
Thus, Henry’ says that successful desensitization for 3 to 5 seasons U 


quently gives permanent immunity. Walker*® analyzes a series of 100 
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parently cured’’ hay fever ceases. He defines the word ‘“‘cure’’ as freedom 
from svinptoms for two or more vears without treatment. OF this number 7s 
have gone three or more vears without treatment. These patients were treated 
at weekly intervals for a period of thirteen to sixteen weeks previous to the 
pollen season. In 22 cases the pollen tests have become negative; in 22 they 
were very doubtful when treatment was discontinued; in 12 cases there was 
marked change in the reaction and in 44 no marked change occurred. Walk 
er’s tables seem to show that the average duration of treatment in these cured 
cases 18 three and one-half seasons, with a minimum of 1 and a maximum of 6, 
ind that after two seasons the patient is usually free from symptoms (in those 
that go on to ultimate cure). He concludes that when pollen tests become nega 
ve it seems to be safe to stop treatment: in those in whom tests do not become 
negative it is desirable that the patient should have at least one season, and 
preferably two, of complete freedom from hay fever while beine treated be- 
fore treatment is discontinued. 

Constitutional Reactions.—The greatest barrier, perhaps, to the accept 
nce of speeifie pollen therapy by the general medical profession and the pub 
‘has been the risk of constitutional reactions. Vander Veer et al‘! find that 

ina series of 980 cases treated 10 per cent had constitutional reactions at some 


+ 
} 


ne during their course of treatment. while these reactions occurred in one 
per cent of all injections. They also found that these reactions are more apt to 
occur toward the end of a course of treatment. They blame overdosage as the 
most important factor and also mention two other causes, accidental injection 
into a venule and the change from an old to a new extract during the course 


1 


of treatment. Bernton*! states that constitutional reactions are due to over- 
dosage of pollen extract or accidental intravenous injection. To avoid the 
ter he withdraws the needle partially after insertion and changes the axis 
slightly. To avoid serious reactions he advises two precautions: to have ad 
at hand, and to have the patient wait for fifteen to twenty minutes 
pollen injections. To the above the reviewer would like to add that 
ntramuseular injections which are frequently given with intent of subeutane- 


0 lninistration, and intracutaneous injections, further inerease the possi 


b of constitutional reactions. 

Kahn’? calls attention to the fact that dosages and methods of administra 

pollen extraets in children do not differ from those in adults. 

ne controversy of the relation of the two Important ragweed pollens, 
short and giant ragweed, has been opened again. Aaron Brown* finds that 
tr ent with one pollen protects against both pollens as well as treatment 

both. On the other hand, treatment with ragweed pollen did not proteet 
In the slightest degree against grass pollen’? as indicated by natural exposure 
aqui the season or reaction to subcutaneous injection. He coneludes that 
only one variety of ragweed pollen is necessary for the treatment of ragweed 


‘ases, but that the grass pollen must be used for grass cases. 

Perennial Treatment—One of the most promising advances in specific 
therapy is the development of a method of treatment whereby the patient is 
treated all year round. This plan of treatment, as described by Aaron 


Bie ‘ . @ - ° . . - 
Brown consists of the injection of pollen at three- to four-week intervals, 
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instead of the usual preseasonal short interval method. However, this should 
only be tried after the individual has been worked up to a large dose by thi 
usual method. In addition to the fact that possibly the therapeutic results 
may be better Brown cites the advantages that treatment may be started at 
any time of the vear and the actual number of treatments may be lessened 
Kahn*® has independently described a somewhat similar plan. He states that 
to maintain immunity to pollen he gives a maximum dose every week, som: 

times as long an interval as three weeks, and given indefinitely. He says that 
this method can be modified by holding the protection by a weekly dose « 

one-tenth or one-fourth of the maximum protective dose and running up t! 

treatment a few weeks before the onset of the following season. Vander Veer 
et al®? also deseribe the perennial method of treatment which they say the) 
have used sinee 1920, but have used it on a larger seale since 1925. They giv: 
monthly injections of the maximum dosage attained during the season. They 
claim that their results are fully as satisfactory as by the preseasonal method 
and that it aims at permanent immunity. 

Oral Treatment.—That pollen extracts may produce immunity whe 
viven orally has been demonstrated by Black.” ** His method consists of giy 
ing orally, three times daily, a 5 per cent extract of pollen in a glass of wate! 
or milk. The initial dose is 10 drops and every dose is inereased by 10 drops 
until 60-drop doses are taken. The administration is begun with the first 
appearance of hay fever symptoms. In a comparison of 73 orally treated wit! 
61 hypodermically treated patients he finds that oral administration has man) 
advantages although protection is not secured as frequently. Strebel® com 
bines injections with oral administration. The latter consists of giving fow 
times daily 50 drops of his special pollen extract ‘‘Pollysatin”’ in a half glass 
of water. 

Pollen-Free Atmosphere.—The benefit derived from residence in polle: 
free resorts is too well-established to allow of any dispute. Cohen** ** °° has 


continued his observations in obtaining such a pollen-free atmosphere at hom: 


By means of a motor-driven suction fan which sucks in air through a windo\ 
opening and filters it through layers of felt a pollen-free room can be obtained 
In such a room a pollen-sensitive patient may remain free from symptoms, 0: 
be completely relieved of his symptoms in two to seven days’ residenee if jis 
manifestations are well established. To keep a patient comfortable the us: 

such a pollen-free atmosphere from eight to twenty-two out of every twent) 


four hours will be required, depending on the individual’s tolerance. 


EPINEPHRIN, EPHEDRIN, AND SIMILAR DRUGS 


Balyeat® finds epinephrin useful in simultaneous injection of pollen ex 
tracts in cases which have a tendency to systemic reactions. He admonislies, 
however, that in such cases adrenalin must be continued in subsequent injec- 
tions of the pollen. 

Ephedrin, the alkaloid obtained from the Chinese plant Ma Huang, las 
continued to demonstrate its sphere of usefulness in hay fever as well as 
asthma. There are several papers dealing specifically with the use and result 
of ephedrin therapy; there are also many other papers dealing with other fe: 
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tures of hay fever or asthma in which the use of ephedrin is alluded to. It has 
been found possible to obtain results in either of two ways: locally, by spray- 
ing or applying solutions to the mueous membranes; and systemically, by oral 
administration. 

Wilkinson’ reports the use of ephedrin orally in 5 cases of hay fever with 
vood results. Leopold and Miller®* obtained relief in 5 out of 11 cases treated. 
Althausen and Schumacher,” reporting the results in 62 cases of hay fever and 
asthma, claim benefit in 80 per cent of their cases. Gaarde and Maytum’” ™ 
deseribe the results obtained on 36 cases of autumnal hay fever treated with 
ephedrin, orally, locally, or combined. Of this series only 11 had had_ pre- 
seasonal pollen treatment. Ephedrin orally (25 mg.) gave almost complete 
relief, lasting four or more hours, in 54 per cent of the cases, and partial re- 
lief in 16 per cent. In 10 cases of pollen asthma 5 were relieved and 3 only 
moderately relieved. The use of a 3 per cent ephedrin spray two or three 
times daily resulted in marked relief in 28 per cent of their cases, and only 
fair results in 48 per cent. No relief was obtained in the asthma cases by the 
latter method. Piness and Miller®* obtained relief in only one case out of 5 
treated orally, and 18 out of 20 treated locally. Green"> reports good results 
from local application of ephedrin in 2 cases of hay fever. Ile tried it in only 
one ease by the oral method with no relief. 

Balyeat’’ suggests a new use for ephedrin, its employment prior to injee- 
tion of pollen extract to prevent constitutional reactions. For this purpose he 
advises the patient to take 35 mg. ephedrin orally fifteen minutes before the 
injection of pollen, or 50 mg. when the reaction begins. 

The use of ephedrin is limited considerably by its frequent production of 
undesirable symptoms. The most constant effects, as mentioned by most 
authors,?* * % °* °*" are palpitation, tremor, nervousness, insomnia and nausea. 
There are also deseribed by others such effeets as weakness, vomiting, perspi- 
ration, and a sense of constriction around the head. Althausen and Schu- 
macher™ have obtained undesirable effects in 30 per cent of their cases, and in 
12 per cent so severe that the therapy had to be discontinued. Gaarde and 
Maytum” found such marked toxie effects in 16 per cent of their cases as to 
make its use in those instances impossible. Piness and Miller®’ report un- 
toward results in at least 20 per cent of their cases. Balyeat’® states that in 
20 per cent of his eases (hay fever and asthma) the symptoms were so severe 
that the drug was discontinued. 

From the above observations and from my own experience with ephedrin 
therapy I am of the opinion that: (1) ephedrin has some field of usefulness as 
an adjunet in the treatment of hay fever; (2) the results are more evident in 
the eases that are treated by preseasonal pollen injections and may be negligi- 
ble in untreated eases; (3) its usefulness is greatly limited by its tendeney to 
produce undesirable symptoms; (4) locally, it has some beneficial, but rather 
short-lived effeets; (5) it has in no way changed the status of, nor the neces- 
sity for, desensitization therapy. 

Beeause of the undesirable symptoms and because of its rather high cost, 
attempts have been made to synthetize drugs similar to ephedrin. Kreitmar?®° 
reports experimental findings with the use of a new drug which he ealls 
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‘ephetonin.”’ Effects on blood pressure of normal and decerebrated eats, on 
the heart, respiration, bronchial musculature, and virgin uterus of guinea pig 


1 


were the same with ephetonin as with ephedrin. Fischer!’ says that ephetonin 
is chemically identical with ephedrin, except that the former is optically inac 
tive. He states further that the pharmacologie action is the same, but it has 
the advantage in that it is cheaper. Berger and Ebster'’* obtained remark 
able results by spraying the nose and eyes of hay fever cases with 5 per cent 
ephetonin. Their conclusion with respect to the oral use of ephetonin (in 
asthma) are: that its action is slower than ephedrin, that equal doses produc: 
less effects, and that there are cases benefited by ephedrin and not by 
ephetonin. They claim the following advantages for ephetonin: that undesir 
able effeets are much less, that it is cheaper, and that it may be used as substi 
tution therapy in cases of tolerance to adrenalin or ephedrin. 

Miller and Piness'’® report a new synthetic substitute for ephedrin. It is 
the sulphate of phenolethanolamine. Orally it has only a slight effeet on hay 
fever or asthma, but locally, in 2 per cent solution, it has as wood an effeet as 


3 per cent ephedrin 
OTIIER MEDICINAL TREATMENT 


A number of reports deal enthusiastically with the use of various drugs 
in hay fever. Sterling'! recommends the use of calcium and phosphorus, espe 
cially the latter, and states ‘‘sinee our administration of phosphorus in addi 
tion to desensitization in hay fever patients the results have been almost 100 
per cent freedom from symptoms.’”’ 

Nussbaum'"* of Germany used ‘‘ phoeajod,’’ an iodine preparation, on hin 
self and several other cases with good results. Hamburger!’ recommends thi 
bromides very highly. He says that one gram of sodium bromide mornings 
and evenings and one-half hour prior to going out doors will keep most cases 
free from symptoms. Ie says further that the effect may last a few hours to 
two or three days. Nitrohydrochlorie acid is strongly recommended by Bee! 
mann,’ ?"" basing his experience on 17 cases of hay fever, including himsel! 
Ife claims to have obtained 100 per cent relief in all of these patients by t! 
administration of about 10 minims of nitrohydrochloric acid in two-thirds « 
a glass of water after each meal and upon retiring. 

Some of foreign literature contains mention of modes of therapy whi 
to the American observer seem very strange and fantastic. Thus, Bonjour 
recommends morphine in small doses, basing his contentions on his use o! 
in the past thirty-five vears. Proby.’’* among other remedies, speaks of t! 
use of a hvdro-alcoholic ether extract of jaborandi. Billard''’ recommen: 
the mineral waters of Mont-Dore on the supposition that hay fever is due to 
change in the P,, concentration of the nasal reactions. His explanation is 
follows: Each pollen and each female flower have their own Py reacti: 
Feeundation can only result when the pollen of certain Py reaction come 
contact with the ovum. If the pollen of the wrong Py concentration reac! 
the ovum no feeundation takes place. He regards the contact of pollen wit 
the mucous membranes of the eve, nose, ete., as ‘‘monstrous feeundation 


Whether or not clinical symptoms will result in a particular individual d 
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pends on the Py reaction of his nasal secretions. Usually a too high Py causes 
a breaking up of pollen and a toxie reaction. Ile, therefore, claims to have 
obtained very remarkable results with the use of mineral waters in hay fever. 

Hirsch and Loewe!" deseribe a new drug, the lactone of gallic acid 
ethanolaminochlorhydrate, which they call ‘‘salvamin.’*> This drug is ehemi- 
cally allied to adrenalin, is water- and aleohol-soluble. occurs in colorless erys- 


tals, and has about one-hundredth the toxicity of adrenalin. They claim to 





have produced remarkable results in 50 hay fever cases by the use of this drug 
in doses of two to six tablets of three-fourths grains daily. Failure occurred 
in only two instances. These patients were able to go in fields, take auto 
rides, train rides, ete. Hirseh''? further says that in the administration of this 
drug to 1000 individuals he has found it absolutely nontoxic. In another’ ¢om- 
munication’ he stresses the fact that no undesirable effeets are produced by 
this drug, and again relates his experience with the 50 hay fever cases previ- 
ously reported on. Ile says, however, that these cases were treated during the 
1925 and 1926 seasons. which, he admits, were very mild seasons. Another 
report on this drug comes from Gerlach''! who cites the good effects produced 
on himself, a hay fever sufferer for eighteen vears 
Spiess''’ thinks that hay fever is a disturbance of the balance of internal 
secretions. On the basis of the fact that dermatologists had obtained excellent 
results with thymus extract in psoriasis and other skin lesions ard that many 
of asthmaties had had a previous skin disturbance, it occurred to him that 
thymus treatment might be of value. Ile cites his success in several cases of 
h asthma and hay fever. In hay fever he begins therapy with the onset of the 
first sneezing and gives one to two ampoules of ‘‘thymophorin”’ intramusecu 
larly daily for 10 to 15 doses. Ile also suggests the use of caleitum in addition, 


and also stimulation radiation of the thymus. 


NONSPECIFIC AND LOCAL THERAPY 


The French school seems to be fond of nonspecific methods of treatment 


of hay fever. Thus, Vallery-Radot and Giroud''’ employ intradermal injec 


Hons of 50 per cent solution of de Witte’s peptone. They begin on the second 


or third day of the symptoms and give daily injections for twenty days, and 
hotice results mostly on the last injection. The dose is 0.1 ¢.¢. with daily in- 
crements of 0.1 ¢.¢. Flandin'' believes better results are obtained with intra- 
dermal autoserotherapy, and after fourteen years’ experience with this method 
convineed that that is the best mode of treating hay fever patients. 
Duke."’ Hurwitz,''> and others agree that nasal surgery must be done with 
(istinet fear in a case of hay fever or asthma. Nevertheless, according to 
I] tz, and observations by others, there are times when nasal infections 
N be a predisposing or aggravating cause of hay fever. In such proper 


Cases It may be considered advisable to do some local surgery. 
Leach’ reeommends some kind of local treatment which he calls ‘‘filtra- 
Hon method.”” Just what the nature of his treatment is seems quite in doubt 
the contents of the article. Hollender and Cottle.'!’ in discussing the 
treatment of hay fever and asthma, advise the substitution of morphine for 


alin, recommend the use of ultra-violet therapy by general body expo- 
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sure and intranasal application, use caleium and thyroid orally, and employ 
nasal tamponage for one-half hour with argyrol. Kagan'*® speaks of ‘‘detoxi- 
eation,’’ relieving body and nose abnormalities, Dowling tamponage, ultra- 
violet exposures, x-ray treatment (for asthma), but admits that ‘‘a further 
treatment when indicated is pollen extracts as a preventative and curative 
measure 

Hamm '*! cites the cure of hay fever in 20 cases by diathermy with special 
nasal applicators. A. and L. Pokorny'** cite two cases of hay fever in physi- 
cians Who obtained remarkable results with x-ray therapy direeted to the root 
of the nose. 

While practically all of the above nonspecific methods of treating the hay 
fever patient are unproved, uncorroborated and unconvincing, there are some 
encouraging results reported by American workers with vaccine therapy. 
These men are careful and experienced hay fever specialists, modest in their 
claims and cautious in their assertions. Thus, Grafton Tyler Brown" says 
that ‘‘cold’’ vaccines are a valuable adjunct to pollen therapy in coseasonal 
treatment. Scheppegrell and Thiberge'** analyze the effects of vaccine ther- 
apy in a series of 1399 hay fever patients. They used vaccines only during the 
season and gave it every other day. They conclude that vaecines used in this 
manner increase the percentage of good results. Three types of vaccines were 
employed: (1) the usual mixed catarrhal-respiratory vaccine, used in eases in 
which the acute attack seems to be due to infection; (2) vaccine consisting of 
organisms based on bacterial tests of a large number of hay fever cases during 
acute attacks, and employed in cases in which symptoms appeared to be due 
to increased pollen infestation; (3) and autogenous vaccines, used in eases 
which did not respond to stock vaccines. 

As in reports on therapy in other fields, some of the literature on ha) 
fever therapy is rather confusing from the standpoint of its evaluation because 
each writer reports his own results by his own particular method without great 
attempt at personal comparison with other methods. Especially in specific 
pollen therapy there are many variations in technic, preseasonal and cosea- 
sonal, early preseasonal, intensive method, long-interval method, large and 
small maximum doses, adjuncts such as vaccine therapy, light therapy, ete 
Ramirez,'** in the most illuminating clinieal paper in the last two years, has 
attempted to crystallize all of these questions in one report. He made a sta 
tistical analysis of 425 cases of hay fever treated by him from 1919 to 1927 and 
classified them into various classes, groups, subgroups, series, ete., according 
to variations in methods of treatment. Each question is answered by th: 
results of treatment in an individual series of cases. From these studies the 
author draws the following conclusions: ‘‘It is evident that the best results 
are obtained in cases coming about three months before the expected date o! 
pollination, receiving two weeks intensive treatment, increasing the dose o! 
pollen rapidly and continuing injections up to the pollen season, reaching as 
high a dose as possible, then continuing injections of pollen twice a wee! 
throughout the entire season; in addition, injections of autogenous vaccines 
prepared from the nose, and local treatment to the nose and eyes with increas- 


ing concentrations of pollen solutions, preseasonal and seasonal.”’ 
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LABORATORY METHODS 


A SUGGESTED MODIFICATION OF THE KRAMER-TISDALL METHOD 
FOR THE MICROCHEMICAL ESTIMATION OF [ONIZABLE 
CALCIUM IN BLOOD PLASMA 


By W. R. Tweepy, Pu.D., ano F. C. Kocu, Pxu.D., Cuicaco, It. 


[* VIEW of the wide use which is being made of the Kramer-Tisdall' method 
for the determination of calcium in blood, it has seemed appropriate to 
publish the results of a study, which has been made in these laboratories, of 
the original method and of later modifications by Tisdall’ and by Clark and 
Collip. 

Many attempts at recovery of calcium from a solution of known concen- 
tration using the Tisdall teehnie, modified to the extent of one additional 
washing of the calcium oxalate precipitate, yielded irregular values. 

At first it was suspected that the low results obtained were due to the 
slight solubility of calcium oxalate in the 0.5 per cent NH,OH (2 ¢.c. of NH,OH 
sp. gr. 0.90 diluted to 100 e.e.) used in washing. Although this error was ob- 
viated by using 0.5 per cent NH,OH previously saturated with calcium oxalate 
the results obtained were very irregular, and still below the known value of 
the solution. 

Our next observation was that calcium oxalate precipitated from a solu- 
tion of pure ealeium chloride, although well packed after centrifugation was 
not matted as was the ease with caleium oxalate precipitated from blood 
plasma. 

Subsequent experiments using the modified Tisdall technie demonstrated 
that added calcium could be quantitatively recovered from blood plasma, not- 
withstanding the facet that its reeovery from calcium solutions was uncertain. 
It is very probable that small amounts of fibrinogen and other protein are 
absorbed by the calcium oxalate, and are thus responsible for the more adher- 
ent preeipitate obtained from blood plasma, rendering loss on deeantation 
less likely. 

The best results at recovery of calcium from a known aqueous solution of 
caleium chloride were obtained when the original technie of Kramer-Tisdall 
was followed, with the slight modification that 0.5 per cent ammonium hydrate 
saturated with calcium oxalate was used in washing. From the data in Ta- 
ble I, it is also evident that three washings are necessary to remove excess 
oxalate. 

If the precaution is taken of using a centrifuge tube of not more than 
3 to 4 mm. in diameter at the tip, the fluid supernatant to the calcium oxalate 


*From the Laboratories of Physiological Chemistry and Pharmacology, The University of 
Chicago, Chicago, III. 
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TABLE I] 


Dog PLASMA 


MEAN VALU} MEAN VARIATION KNOWN CALCIUM 
NUMBER OF NUMBER OF 
MG. PER 100 c.c. MG. PER 100 C.c. VALUE; MG. PER 
rIMES WASHED DETERMINATIONS 
OF PLASMA OF PLASMA 100 c.c. 
] } 10.66 +010 10.00 
4 } 10.25 +005 10.00 
o 2 10.13 +1.033 10.00 
TABLE II 
RABBIT PLASMA 
NUMBER OF NUMBER OF MEAN VARIA SEPARATION 
- atta MEAN VALUI 
SERIES rIMES DETERMINA sea. Pen 160 rION:; MG. PER OF WASI 
G. PER CH 
WASHED TIONS 100 c.c. LIQUID 
] > 5 13.60 +0.10 decantation 
9 3 3 13.55 +0.05 siphoned off 
: ; 5 18.65 +015 decantation 


precipitated from serum or plasma may be removed by decantation (Tisdall’s 
technic) equally as well as by the siphon method used by Kramer-Tisdall as 
is shown in Table II. 

In Series 3 of Table I], 5 mg. of calcium were added, and almost complete 
recovery realized. 

From Table IIL it is apparent that the solubility of ealcium oxalate in 
dilute ammonia water is not a serious factor unless it is allowed to remain in 
contact with the precipitate for some time. Our proposed modification of 
using ammonium hydrate previously saturated with calcium oxalate obviates 
any chance of loss by solubility, and renders the method more convenient, as 
the precipitated calcium oxalate may be left for any length of time in con- 
tact with the wash liquid. 

TABLE III 
Dog PLASMA 


MEAN VARIA 


METHOD OF NUMBER OF MEAN VALUE; ; WASIE AMMONIA 
TION; MG. PER 
WASHING DETERMINA MG. PER 100 100 OF KEMOVED BY 
c.c. ) 
RK ITATE TIONS <. OF PLASMA ECAN 
PRECIPITAT! ONS Cu F PLAS PLASMA DECANTATION 
0.5% ammonia wate 9.20 +0.05 at once 


0.5% ammonia water 
saturated with cal 
cium oxalate | 9.20 +0.10 at onee 


0.5% ammonia water 3 8.90 +0.10 24 hr. later 


0.5% ammonia wate 
saturated with eal 
cium oxalate 3 9.25 +010 24 hr. later 


The modified Kramer-Tisdall method as herein described, when applied 
to plasma, separated from blood rendered noneoagulable by heparin, does not 
give the total calcium present, but only that which is in sufficiently ionizable 
form to be precipitated as the oxalate. In order to determine the total cal 
cium in serum, plasma, or whole blood it is necessary to destroy the organic 
constituents, and then analyze the ash for calcium. 

REAGENTS 
1. Heparin (Hynson, Westcott and Dunning) 


2. Four per cent Ammonium Oxalate Solution. Dissolve 40 gm. of pure 
ammonium oxalate in water and dilute to one liter. 











MODIFICATION OF THE KRAMER-TISDALL METILOD TAY 


5. Saturated Solution of Calcium Oxalate in 0.5 per cent NH,OH. Pre- 
¢cipitate some calcium oxalate from a calcium chloride solution with an excess 
of ammonium oxalate. Then wash by decantation and centrifuging until the 
washings are free from excess oxajate and NI,Cl. The filtered off precipitate 
is then transferred to the 0.5 per cent NIL,OH solution (prepared by diluting 
2 «.c. of NHL,OEL, sp. er. 0.90 to 100 ¢.¢.) and shaken for one hour in a shaker. 
It is next allowed to settle, and the supernatant liquid filtered through a 
quantitative filter paper. The residual calcium oxalate may be used with a 
fresh lot of 0.5 per cent NIT,OIL solution. 

t. Approximately N.ILSO, Dilute 285 ce. of concentrated ILSO, (sp 
vr. 1.84) to one liter. 

o. Standard N/100 Potassium Permanganate Solution. Dissolve 0.8316 em. 
of pure potassium permanganate in redistilled water and dilute to one liter. 
After standing for several days standardize against sodium oxalate. 

For the standardization proceed as follows: Dry sodium oxalate of the 
highest purity in an oven at 100 to 105° C. for ten to twelve hours. Weigh off 
accurately, exactly 0.67 gm. thereof and dissolve in redistilled water, add 5 
v.c¢. of concentrated H.SO, and dilute to one liter. This is a N/100 sodium 
oxalate solution. By means of a burette measure off 25 ¢.c. portions thereot 
into 100 ¢.e. Erlenmeyer flasks, add 1 ¢.c. of concentrated H,SO, to each, warm 
to about 70° C. and titrate while hot with the KMnO, solution. Determine the 
correction factor on the KMnQO, solution. It is necessary to restandardize the 
K MnO, frequently.* but the Na.C.O, solution with the H.SO, present is said 
to keep indefinitely. One ¢.c. of the N/100 solution is equivalent to 0.2 mg. 
of caleium. 

Procedure: To 2 ¢.¢. of serum or heparinized plasma in a 15 ¢.c¢. centri- 
fuge tube, add 2 ¢.c. of distilled water. Mix well and then add 1 ¢.c¢. of the 
f per cent ammonium oxalate. 

Again mix well and set aside for one hour. The centrifuge tube should 
ave as fine a tip as possible; 3 to 4 mm. in diameter at the tip is a satisfae- 
tory size. After standing for one hour the tube is covered with a rubber eap 
and centrifuged for ten minutes at high speed, about 2300 revolutions per 

inute. The supernatant solution is removed either by decantation and finally 
nverting the tube for a moment upon filter paper, or by siphoning the super- 
natant fluid out by applying suction to a pipette drawn out to a very fine 
int. The latter may be the better procedure in case the centrifuge tube has 
00 large a diameter at the tip. Next the sides of the tube are washed down 

ith 2 ¢.e. of the saturated CaC,O, solution in 0.5 per cent NH,OH and the 
recipitate stirred up with a very fine glass rod. The rod is then rinsed off 
ith 2 ¢.e. more of the 0.5 NH,OH solution. The centrifuging is repeated in 
he same way, and so also the decanting. The washing and decanting is re- 
peated twice more making a total of three washings. After the last decanting 


then heat the tube for two minutes in a bath of boiling water preferably in a 


add 2 ¢.e. of the N.H.SO,, break up the precipitate with a fine glass rod, and 


*We have found,. however, that N/100 KMnO, prepared from old stock N 10 KMnO,. solu- 
in, .and kept at ordinary room temperature, protected from light, dust and outside air changes 
lue much more slowly than freshly prepared N/100 KMnO; solution. 
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white porcelain dish so as to give a good white background to help in detecting 
the end point. While keeping the mixture hot (not over 70° C.), titrate with 
the N/100 KMnO, solution by means of a microburette* graduated to Yoo e¢.e. 
and provided with a very fine point so as,to deliver 100 drops or more per 
cubic centimeter. The first detectable pink color which remains for one min- 
ute after mixing is taken as the end point. Make a blank titration on 2 c.e. 
of N.H,SO,. Deduet this from your known titration, and caleulate the milli- 
grams of Ca per 100 e.c. of plasma. This is ecaleulated by the formula: 


Titration minus Blank eorrection faetor ~ 0.2 ~ 100 
9 
or 
Titration minus Blank correction factor » 10 = mg. of Ca per 100 e.e. of 


plasma. 
CONCLUSIONS 
1. The most dependable results are obtained when the precipitated eal 
cium oxalate is washed three times with a saturated solution of calcium oxalate 
in 0.5 per cent NH,OH. 
2. A microburette of the type mentioned is very convenient, and adds to 


the sensitiveness of the method. 
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AN ACCURACY CHECK FOR METABOLISM APPARATUS 
by Horry M. Jones, M.D., Pu.D., Cuicaco. Iu. 


ITH the wide increase, during the past ten years, in the use of the basa! 

metabolic rate in medical practice, there has grown greater instead of less 
confusion regarding the accuracy of the various methods and devices now used 
for determining the basal metabolic rate. 

A standard recognized procedure for testing the aceuraey of a given 
method or device, directly in terms of known physical-chemical units and indi 
rectly by comparing it with other devices whose accuracy has been similarl) 
checked, could assist materially in clearing up this confusion and doubt regard 
ing the accuracy of the various devices now available for making basal metabolic 
rate determinations. 

The first very practical use for such a standard procedure would be, not 
so much for the purpose of checking the accuracy of the apparatus when 
received new from its manufacturer, but more especially for determining 

*4 microburette devised by one of us (F. C. Koch') is a very convenient form of 4} 
paratus for this purpose. The reagent supply reservoir and connecting tube, painted black 


insures a ready supply of reagent protected from light and dust This burette is manufactur 
by Central Scientific Company, Chicago, Illinois. 
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whether or not the accuracy it possesses when new continues as time goes on. 
An apparatus may be accurate when first installed, but certain types of them 
rarely continue to remain so, for the reason that the causes of error are of such 
a nature that hardly a week goes by that one or the other of these sources of 
inaccuracy does not appear, their number and seriousness increasing as time 
goes on. In other words, it is not so important to test the original aecuracy as 
it is to see if this accuracy continues. 

A second most important use for such a standard procedure, if made sim 
ple enough for the average laboratory technician to understand and use, would 
be to serve as a stimulus to more painstaking teehlnie in routine tests on the 
human subject. The too commonly careless or poorly trained technician needs 
a strict taskmaster. Any technician, whether well or poorly trained, knows 
that his metabolic rate determinations on the human patient must be accepted 
without question. There may be those who doubt the findings as stated in his 
report, but in the absence of other proof, too often his report, right or wrong, 
stands. 

but imagine that same technician put to the task of proving an alread) 
proved fact of chemistry, namely, that a given quantity of alcohol requires its 
exact chemical equivalent of oxygen for its combustion. In other words, let 
him make a metabolism test on a device with a machine-made metabolic rate, 
a rate known to be within at least one-half of one per cent. The experiment 
challenges his best skill, and by compelling his strictest attention to details, 
develops in him, unawares, a practically flawless technic, itself a most essen- 
tial requirement for accuracy in the ordinary routine of metabolic rate deter- 
mination on the human subject as well. 

A third very practical use for such a standard procedure is in teaching 
the theory and practice of the subject of metabolism to medical students. 
Practically every medical school in this country today provides somewhere in 
ts curriculum opportunity for the student to become aequainted by personal 
experience With some device or other used for making the test. 

The importance of attention to technical details, however, cannot be sufti- 
‘iently impressed upon the student, for the reason that the human subjeet used 
for making the student demonstration test always has an unknown metabolic 
rate, varying from nothing to 100 per cent above the normal limits, depending 
upon his cooperation, emotional state and other faetors introduced by the test 
subjeet. But the demonstration could be made with the aceuraey of any other 
laboratory experiment, provided the student is required to make the test on a 
device of known metabolic rate, one not influenced by emotions, specific 
dynamie action of foods, lack of a sufficient period for rest and other known 
and unknown factors which, in the human test subject, are causes of enormous 
fluctuations in the metabolic rate above and below the normal. 

The student, having performed his laboratory experiment, using the alco- 
lol eheek apparatus for his test subject, will then be required to review the 
chemical and physieal factors involved in the caleulation of a metabolie rate, 
to calculate the calorie value of the liter of oxygen, to determine the respira- 
tory quotient and its relation to the ealoriec value, and to compare this heat 


output with that of the average normal human subject. 
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This less complicated approach to the subject is made more readily under- 
standable for the reason that in this experiment, only one fuel substance is 
involved, namely, aleohol, in the process of oxidation, instead of many sub- 
stances in the oxidations going on in the human subject. 

The principle of the cheek method here described, familiar to researchists 
in metabolism work, is the so-called ‘‘aleohol check.”’ 

According to the chemical equation representing the burning of ethyl 
aleohol, 


C, H, OH + 30, = 2CO, + 3H,0, 


one molecular weight of aleohol (46 em.) requires for its combustion three 


molecular weights of oxygen, or 96 gm. (i.e., 67.2 liters) of oxygen calculated 
as dry gas at O° C. and 760 mm. Hg. Therefore, one standard liter of oxygen 
burns up 46 + 67.2, i.e., 0.684 gm. of absolute alcohol. 

A measured volume of alcohol is burned in a closed chamber to which is 
connected the metabolism apparatus about to be tested. The gases of combus- 
tion as they form are ‘*‘breathed’’ by a pump into the metabolism apparatus. 
The oxygen, supporting the combustion, being used to form CO, and ILO, and 
these, in turn, being absorbed by the soda lime, is thus gradually removed from 
the metabolism apparatus, and it is the entire purpose of the test to show that 
the amount of oxygen so removed is the exact chemical equivalent of the alco 
hol burned, no more and no less. 

The value of the aleoholie check lies almost wholly in finding out the 
many reasons why the apparatus does not ‘‘check.’’ Gas leaks; soda lime ex 
hausted, or perhaps water soaked ; spirometer improperly counterbalaneed, or 
perhaps dented on one side; guide lines on tracing sheets printed out of line; 
too little water in spirometer; rotted breathing valves, ineffectual or too resist 
ant to the breathing; and many other unsuspected sources of inaccuracy are 
brought to light, to say nothing of the many sins of the operator himself. 

The aleoholic cheek device consists essentially of a gas-tight glass eham 
ber provided with means for intake of oxygen and outflow of CO,; provided 
also with an aleohol burner so devised that it ean be adjusted to different rates 
of aleohol flow. The quantity of heat generated by the flame, being approxi 
mately that given off by the average size adult, is dissipated by radiators, to 
eliminate errors in reading the oxygen volume, which would oceur if the gases 
in different portions of the circuit vary in their temperatures at the conclusion 
of the test, an error which could not be eliminated by calculation, i.e., correct 
ing for this temperature change by taking the temperature of any one part o! 
the cireuit of gases. The rise in temperature, within the aleohol check appa 
ratus itself, at the conclusion of any one test over its temperature at the be 
ginning of that test is thus reduced by these radiators to a point too insignifi 
cant to take into account. 

The gases of combustion are alternately expired and inspired by means o! 
a pump operated by an electric motor, the latter being adaptable, without 
change of any kind, to direct or to 25 to 60 eyele type of alternating current 

It is not necessary, or even advisable, to use absolute aleohol. From 
about 85 to 90 per cent alcohol tends to remain at a fairly constant concentra 


tion, with reasonable care in protecting it from contact with the air. The 
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percentage concentration of a given supply of alcohol may be determined by) 
the specific gravity method, accurate to about one-tenth of 1 per cent. 

Variations in temperature are the commonest causes of variations in the 
check determinations. For each 1° C. change in temperature, there will be a 
0.1 per cent variation in the volume of alcohol, as measured by the ordinary 
pipette. Each 1° C. change in temperature will cause a 0.4 per cent variation 
in the volume of oxygen. 

With these variations, due to temperature changes, taken into account, 
and with the rate of ventilation (respiration) set at a constant rate, other 
influences quickly become corstants, after the first few seconds from the be- 
ginning of the experiment. 

The tube feeding the alcohol flame is of such caliber that one may easily 
read the volume of aleohol accurate to within one-thousandth of a cubie centi- 


meter 











Fis l \leohol check device connected to basal metabolism apparatus 


The basal metabolism apparatus attached to the aleohol cheek apparatus 
see Fig. 1) is so calibrated that one may read the volume of oxygen accurate 
to within two one-thousandths of the standard liter of oxygen. The combined 
variations of both instruments will thus be not more than three parts out of 
one thousand, or three-tenths of 1 per cent. 

It has been taught, and is commonly believed, that the aleohol cheek on a 
ietabolism apparatus cannot be closer than about 3 per cent. This teaching 
s Incorrect. It is possible to measure off a quantity of liquid (alcohol) to 
\atch up with its chemical equivalent of a gas (oxygen) with all the precision 
ind exactness of any chemical experiment, and this should certainly be, and 
s. less than 3 per cent of the theoretical. 

The results of check determinations made with this apparatus at the Uni- 
versity of Illinois College of Medicine on various types of basal metabolism 
ipparatus will be the subject of a future report. 


1870 OGDEN AVENUE. 











A STUDY OF THE PRESSOR METHOD FOR THE STANDARDIZATION 
OF PITUITARY EXTRACT* 


By Epwarp E. Swanson, INDIANAPOLIS, IND. 


I. REVIEW OF LITERATURE 


HE need of accurate methods of standardization of pituitary extract for 

its uterine activity (oxytocic) and blood pressure raising activity (pressor 
demands more technical study of the methods; especially is it so since there 
has been considerable discussion and controversy as to whether the physiologic 
properties of the posterior portion of the pituitary gland are due to more than 
one principle. Dudlev' found that continuous extraction of the purified 
pituitary solution with butyl aleohol at reduced pressure yields a residue that 
contains all the uterine principle and a part of the pressor principle. Later 
Dudley* gave evidence for the presence of at least three different physiologi- 
cally aetive principles in the posterior gland. Fiihner* reported the isolation 
of four crystalline principles. Abel and Kubota,’ Abel and Nagayvama’® re- 
ported that the oxytocic-pressor actions of the posterior gland were due to one 
active specific substance or hormone. Abel and Rouiller® obtained results by 
a high purification of the infundibulin, which led them to believe that vaso 
motor, oxytocic, and renal activities are only the physiologie actions of one 
and the same hormone. Abel, Rouiller and Geiling’? and Abel,*® by still greater 
purifieation concluded that the oxytocie-pressor, diuretic-antidiuretic, and re 
spiratory activities were properties of one and the same substanee. Smith and 
MeClosky” *® found that the oxytocie, pressor and renal actions had the same 
diffusion rate through a series of collodion membranes of graded permeability, 
and quantitatively determined the ratio of renal activity of their standard powder 
as compared with the fresh gland extract to be the same as the oxytocie pressor 
ratio, that is to say, 1:7 weight for weight. These results led them to believe that 
the oxytocie-pressor-renal actions are the properties of one hormone. Hogben and 
Schlapp'! found that the substance responsible for the consistent depressor 
action of the extract on the avine circulation is not the same principle which 
produces depression in the dog or eat, nor is it histamine. Hogben™ later 
found that the substance present in the extract causing a powerful depressor 
action in the bird is a specific property of the fresh gland and appears to b« 
associated like the pressor (mammalian) substance with the pars nervosa 
rather than the pars-intermedia. Hogben and deBeer™ found that the extracts 
of the pars intermedia have a higher oxytocie value than pressor value, as 
compared with the extracts of the pars nervosa. Schlapp™ verified Dudley's 
work of extraction with butyl aleohol, and found that the quantity of pressor 
and melanophore substance or substances, exceeded that of the oxytocie sub 
stance. He therefore concluded that the oxytociec response and pressor 


*From the Research Laboratories Eli Lilly & Co., Indianapolis, Ind. 
Received for publication, June 28, 1928. 
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melanophore activities must be attributed to distinctly separate principles. 
However, there is no positive evidence that the pressor-melanophore actions 
are due to distinet substances. 

The above controversy in regard to the theories of unitarian and multiple 
activities of the posterior gland has recently been reported by Kamm, Aldrich, 
Grote, Rowe and Bugbee"’ in favor of the multiple theory; these authors have 
separated chemically the oxytocie and pressor hormones, by purification and 
fractionation with solvents and precipitants and have quantitatively shown 
their separation by the oxytocie and pressor methods of assay. 

The physiologic properties of the principles of the posterior body are 
easily destroyed or decomposed by strong acids, alkalies, trypsin, and heat. 
Abel and Kubota,* Abel and Nagayvama’ heated extracts with HCl or boiled 
them in reflex condensors destroying completely the pressor principle but not 
all the oxytocie principle. Dudley and Dale and Schlapp later confirmed the 
same destructive action. Recently Stasiak' by boiling or fractional steriliza- 
tion at various hydrogen-ion cencentrations with HCl and acetie acid, found 
that the Py controls the stability of the oxytocie property. This data would 
have been more conclusive if the pressor value had also been determined. 


I. THE PARTIAL SEPARATION OF THE OXYTOCIC AND PRESSOR PRINCIPLES IN THE 
MANUFACTURE OF PITUITARY EXTRACT 


In the manufacture of pituitary extract, which is the separation of the 
posterior portion from the anterior portion, the posterior portion is extracted 
with an acid water solution. This solution is purified by fractional precipita- 
tion, isoeleetrie precipitation, ete., until a pure extract is obtained. The assays 
of the different fractions or precipitates show by the oxytocie and pressor 
methods of standardization a distinet difference in the pressor and oxytocie 
action. The final solution of pituitary extract has a balanced oxytocic-pressor 
value by mixing the fractions or precipitates containing the various amounts 
of oxytocie and pressor activity as determined by the oxytocie and pressor 
methods of assay. During the assay of the different fractions a 1:2, 1:3 and 
even 1:5 pressor-oxytocie ratio and vice versa oxytociec-pressor ratio has been 
obtained in the regular purification process of manufacture of pituitary ex- 
traet, thus verifying a part of the work of Kamm" and his associates. 


II. THE TOLERANCE FACTOR 


Hogben, Schlapp, and MeDonald" in their excellent report on the pressor 
method state, ‘‘The results of our experiments have been to show that after a 
lapse of time, varying with the size of the dose given, full response can be 

covered when complete immunity has been produced by repeated injections ; 
nd it beeame evident, at an early stage in the investigation, that by adminis- 
tering the extract only at the end of the period adequate for complete recov- 
ery, a constant response can be obtained over periods of many hours.’’ This 
period of constant response they found to be one hour and the amount injected 
Was approximately one-half of the dose that will give a maximum response. 
As Dale’* suggested, the rate of excretion or destruction or establishment of 
immunity period, may depend upon the size of the dose given. If Hogben and 


Pi 
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his coworkers had given injections at thirty minute intervals, the amount ol 
pituitary extract injected would be less than is required for the hourly interval 
period. The increase in blood pressure or contractions would be less, thus at 
half hour intervals as well as at hourly intervals there would be a point of 
inflexion where the dp = dx is a maximum. To illustrate, in Chart 1, if a eat 
requires two hours to establish immunity, or a period of constant response, 
with an injection of 1 unit, one hour for a 0.5 unit injection, thus 0.25 unit 
injection at thirty minute intervals should establish a period of immunity wit! 
a sufficient margin of response to allow larger or smaller injections or units to 
be given to obtain a quantitative assay equal in accuracy to the one hour 
period. This plan has been used in the following study of the spinal and anes 


thetic cats in the standardization of pituitary extract by the pressor methods 
IV. THE INTERNATIONAL UNIT 


The League of Nations (page 14 of a report by the Second International! 
Conference on the Biologie Standardization of Remedies, Geneva, 1925) ex 
pressed the activity of a solution of pituitary extract in terms of international! 
units each ¢.c. being equivalent to 10 international oxytocic units. The officia 
solution of pituitary extract of the U.S.P. represents in each ¢.c. the equivalent 
of 5 mg. of a standard powder, which may be obtained from the U. S. Burean 
of Chemistry. Each mg. of this standard powder contains 2 international ox) 
tocic units. The U.S.P. solution of pituitary extract should contain 10 inte 
national oxytocie units, no requirement being made as to the pressor units 
This standard powder was used in the study of the pressor method, 1 meg 


being considered equal to 2 pressor units. 
V. THE PRESSOR METILOD OF STANDARDIZATION 


wl. Spinal Cat Method.—Considering the above review and discussions © 
the literature, the definite proof of two principles in the posterior gland, t! 
similarity in response to purification methods of these principles, and thei 
possible injury by chemical reagents the need of accurate methods of standard 
ization is indeed important. The oxytocie method has been extensively studice 
by Dale and Laidlow,"® Dale and Burn,*" Roth,*! Pittenger,?? Spaeth,?* Eeckler 
Nelson,** Hamilton and Rowe,** Hamilton,*? Rowe,** and Swanson.*” The pres 
sor method has been reported by Hamilton and Rowe** and more recently b 
Ilogben, Schlapp and McDonald.” These later workers describe a method ¢ 
spinal eats, which is essentially that of the Dale and Laidlow'’ spinal ¢ 
method in studying the depressor and pressor properties of the pituita: 
gland. They have applied the spinal cat method as a quantitative method f 
determining the pressor value of pituitary extract. To briefly quote: ‘*T! 
cord is exposed under deep anesthesia by clipping off the neural areh of t! 
axis vertebra, the aperture in which is plugged plasticine after transection 
the cord and destruction of brain. No injection made until two or three hou! 
after the operation. The animal should be kept warm by wrapping, a rect 
temperature of 35° C. to 37° C. maintained. If properly inflated and spec 
importance is to be attached to the degree of insufflation a cat prepared in this 
way will maintain a blood pressure of 80 mg. for twenty-four hours. Each 
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jection of pituitary extract given at hourly intervals.’’ This method, after 
one masters the technie of preparing a spinal cat, is indeed an exeellent and 
accurate one. However for commercial laboratories where the period of work 
is only six to eight hours a day, considering that only one injection is given 


each hour, and two or three hours required before the spinal cat receives the 


first dose, only four or five injections can be given in a day, unless the operator 
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continues the injections into the hours of the remaining day and night. A sue 
cessful spinal cat receives approximately only four or five injections in eight 
hours, which is not sufficient for a quantitative assay. In the study of this 
method the spinal cat maintains an excellent blood pressure level, and elimi 
nates the anesthesia factor which is very discouraging at times. Furthermore 
giving the injections at half hour intervals instead of at hourly intervals, pr 

viding the injections are not too large, it should make the spinal cat method 
more practical in the commercial testing of pituitary extract. 











PRESSOR METHOD FOR Tile STANDARDIZATION OF VITUITARY EXTRACT 130) 


Fig. | represents one of many spinal cats with injections given every halt 
hour. The first ten injections are alternating injections of Sample A (solution 
of pituitary extract containing 24 international oxytocic units and 24 pressor 
units) ; and Sample B (government standard powder No. 232 each mg. equiva 
lent to 2 international oxytocie units and 2 pressor units and a prepared solu- 
tion of this powder as direeted by the U.S.P. so that each 1 ¢.c¢. contains 1 mg. 
of this powder). The remaining contractions are gradual 10 per cent increase 
in the injections of Sample A. This tracing shows an accuracy of 10 per cent 
variation in the amount of pituitary extract. 

Kig. Il represents a spinal cat with injections given every half hour. The 
injections are alternating doses of Sample A (24 oxytocic and pressor units) 
and Sample C (12 oxytocie and pressor units). The tracing shows that Sample 
Cis one-half as active as Sample A and Sample A contains the equivalent of 


12 mg. of Sample B (government powder) or 24 units (oxytocie and pressor). 
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B. The Anesthetic Cat Method—For commercial standardization the anes- 


etized dogs or eats are more practical, in that it is comparatively simple to 


oduce or prepare an animal with anesthesia. There are many anesthetics 
it may be used, chloretone, paraldehyde, urethane, ete.; these substances 
oduce a deep depressing anesthesia, with low blood pressure, which gives 
all contractions or inerease in blood pressure by the repeated injections of 
litary extract. The injections of pituitary extract must be small, to give 
usistent quantitative increases or contractions in the blood pressure. Too 
ve doses of extract will develop tolerance with a gradual decrease in re- 
mse or contractions and later a depressor action. More recently the barbital 
erles as the sodium salt have been used as an anesthetie in pharmacologic 
dy. These compounds do not give such a depression on the heart and blood 
ssure as compared to chloretone, ete. 
The following technic has been used with comparatively good results in 
standardization of pituitary extract by the pressor method. The eat is 
vhed, injected intraperitoneally with 60 mg. of amytal (isoamylethyl bar- 
irie acid) prepared in solution as the sodium salt, as follows: 1 gm. of 
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My. — - . 
amytal is added to &.8) ce 7 NaQOll, heated to SO> ¢ for fifteen minutes, 


diluted to 10 ¢.c. with distilled water, and finally filtered. This solution should 
be made fresh whenever needed. The injection of 60 mg. of amytal as the 
sodium salt per kg. will produce anesthesia in thirty minutes. Some eats re 
quire more than 60 mg., but the average dose is approximately 60 mg. per kg. 
Following the exposure of the carotid artery, femoral vein, and the adjustment 
of cannula and manometer, the reflexes should be observed. Page and Coryllos, 

Swanson and Page,"' and Edwards and Page’ found that certain reflexes will 
indicate the degree of anesthesia. The sensory reflexes should be absent and 
only a slight corneal or conjunctival and knee jerk reflexes may be present 


The blood pressure will maintain an approximate height of 100 mm. to 120 


mm. The injections of pituitary extract are given at half hour intervals, 
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dilutions of 1 to 10 or 1 to 20 of a 10 international oxytocie unit solution pr 
ferred, the average dose being approximately 0.1 unit to 0.5 units depending 
upon the sensitiveness of the eat. 

The following tracings represent a comparative assay of samples of pitu 
itary extract prepared in our laboratories. Some of the samples represent 
lot of pituitary extract in the process of manufacture, other samples represent 
dilutions of a known standardized solution, their dilutions or streneth bein: 
unknown to myself. 

Fig. III is a very sensitive cat under anesthesia. The first eight injection 
are the standard solution (10 international oxytocie units per 1 ¢.c.) of 0.1! 
0.125, 0.15, 0.175, 0.16, 0.14, 0.12, and 0.2 units respectively. These various 
amounts of units show a quantitative response in the increase of the bloo 
pressure. W-74X, W-74XY, W-74AA are samples of certain fractions in tl 
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process of a manufactured lot of pituitary extract. Fractions W-74X and 
W-74XY show far less response to increases of the blood pressure than 
W-74AA, W-74A.A\ being approximately equal to the standard. 

Fig. LV represents the tracing of a cat (amytal anesthesia). This cat is not 
so sensitive as the cat in Fig. IEE requiring 0.5 units of the standard to produce 
consistent contractions. Sample A, is a solution of pituitary extract that is 
stronger than the standard. The first eight injections are alternating injee- 
tions of the standard and Sample A. The amount of Sample A, inereased until 


0.2, (1 to 10) equals 0.5 pressor units of the standard. Therefore, Sample A, 


25 pressor units. The remaining nine injections are increasing 


contains about 
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FIGURE Wit 
FEMALE CAT~ WEIGHT 3 KILOGRAMS* VAGI CUT 


AMYTAL INTRAPERITONEALLY 


nd decreasing amounts of the standard 0.6, 0.7, 0.8. 0.9, 1, 0.9, 0.8, 0.7, and 
.6 units respectively. These injections show a 10 per cent variation in re- 
ouse of contraction, and that it is possible to assay a pituitary extract solu- 
tion by the pressor method within an accuracy of 10 per cent 
Fig. V represents the tracing of a cat (amytal anesthesia) that is very 
sitive. Samples A, and A, are standard powders prepared by myself ae- 
‘ording to the method of the U.S.P. and the U.S. Bureau of Chemistry. These 
imples were compared with a Government standard powder No. 232 obtained 
‘om Dr. Munch of the Bureau of Chemistry. The tracing shows that Samples 
\, and A, are equal to the Government Standard Powder or each mg. of pow- 
ler is equivalent to 2 pressor units. 
Fig. VI represents the tracing of a cat (amytal anesthesia) vagi cut. W-96 


ud W-97 are samples of pituitary extract, their strength being unknown to 
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me. (1 to 20) of W-96 and W-97 wave equal 


responses in the rise of blood pressure, therefore W-96 being equal to W-97. 


Alternating injections of 1 ©.e. 


It was learned later that each sample was taken from the same lot of pituitary 
extract solution containing 10 international oxytocie units. 

Fig. VII represents the tracing of a cat (amytal anesthesia) vagi cut. W-99 
and W-100 are samples of pituitary extract, their strength being unknown to me. 
Twenty-six alternating injections were given to this cat. Sample W-100 as- 
sayed 60 per cent to 70 per cent of W-99. The dilutions were made so that 
W-100 would be 667, per cent as active as W-99 which was a regular manufac- 
tured lot of pituitary extract containing 10 international oxytocie units. 


Table I represents the results of the assayed samples, their strength in 


units both pressor and oxytocie values as determined by the pressor and 
oxytocie methods. 
TABLE I 
PREPARATION NO. MADE BY PRESSOR UNITS anlaincieeeisigiagoaanom ae Same 
OXYTOCIC UNITS OXYTOCIC UNITS 
A Mfg. lot Walden 24 24 24 
~ Mfg. lot Walden 25 Ss 
\, St. Powder Swanson 1 me. 2 units 1 me. 2 units 
\. St. Powder Swanson me. 2 units 1 me. 2 units 
B 232 Powder Govt, mg. 2 units 1 me. = 2 units 1m ” units 
C Mfg. lot Walden 12 12 
W-97 Mfe. lot Walden i 12 12 
W-96 Mfg. lot Walden 12 12 12 
W-100 Mfg. lot Walden 7.8 7.8 S 
W-99 Mfg. lot Walden 12 12 12 ) 


DISCUSSION 


A diseussion and study of the spinal and anesthetic methods of the stand 
ardization of the pressor principle of pituitary extract leads one to believe 
that either method is practical provided that injections are given at one-hal! 
hour intervals. The spinal cat is an excellent method, which eliminates the 
anesthetie factor, maintains a constant blood pressure level, and is very sensi 


tive to injections of pituitary extract with distinct measurable contractions 














The anesthetic cat is more practical in that the technie is more simple, and 





the anesthetic factor can be so regulated as to maintain an experiment that is 
as accurate as the spinal cat and will give an accuracy of 10 per cent variation 

Two samples of standard desiccated powder A, and A, prepared according 
to the U.S.P. assayed equal to a standard powder No. 232 received from tli 


units the 


Bureau of Chemistry, each mg. containing 2 pressor by pressol 
method of assay. 

A few samples of pituitary extract, their strength being unknown to thi 
operator, were tested by the pressor method, and an approximately accurat: 
assay was obtained that agreed with the dilutions and strengths known to th 
individual who made the preparations 

The technie of producing a spinal or anesthetic cat requires care in pre 
venting clots in the cannula which should be thoroughly cleaned, boiled in acid 
or cleaning solution inserted into the artery in such a way as to prevent an) 


dirt or hairs coming in contact with the inner surface of the eannula. 
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CONCLUSIONS 


1. The partial separation of the oxytocie and pressor principles has been 
verified in the regular manufacture of pituitary extract. 

2. Spinal and anesthetic cats are both accurate methods of determining 
the pressor principle in units, the anesthetic method being more praetieal in 
that the technic is simple 

3. Several samples of pituitary extract were assayed by the spinal and 


anesthetic methods. The tests show considerable accuracy by these methods 
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A SIMPLE PRECIPITATION TEST FOR SYPHILIS WITH SMALL 
QUANTITIES OF DEFIBRINATED FINGER BLOOD* 


PRELIMINARY REPORT 


By B. S. Kuixe, M.D., CLEVELAND, OHIO 


HE simple precipitation test for syphilis with a few drops of finger blood, 

deseribed in this article, is as specifie and as sensitive as the microscopic 
slide precipitation tests and the Wassermann test with the same antigen. Be 
cause it requires but a small quantity of comparativels easily obtainable blood, 
the finger blood precipitation test is particularly useful in the diagnosis of 
syphilis in infants and children. After its reliability is established by a suffi 
cient number of comparative tests, finger blood may be used routinely in the 
diagnosis of syphilis. 

Finger blood in small quantities, as is well known, is generally employed 
in hemoglobin determinations, red blood cell and white blood cell counts, and 
in certain agglutination tests 

A rapid and simple hemagglutination test with small quantities of whol 
blood obtained from the finger, for use in testing donors for transfusion, was 
reported by Rous and Turner’ in 1915. For the test, a small quantity of blood 
is drawn from the finger of the patient into a Wright pipette containing 10 pet 
cent sodium citrate. Blood is similarly obtained from the prospective donor 
Two mixtures of these bloods are made: (a) 9 parts citrated blood of the pa 
tient to one part of citrated blood of the donor; (b) one part citrated blood o 
the patient to one part of citrated blood of the donor. The mixtures are mad 
in Wright pipettes (from pipette to slide or Widal plate and back a number 
of times), and read two to fifteen minutes after preparation 

Whole blood obtained from the finger has been extensively employed 11 
the Widal reaction since 1896 when Wyatt Johnson? reported its reliability for 
the deteetion of typhoid agglutinins. In this method, single drops of blood ar 
collected on glass, cardboard, or paper and subsequently (as late as forty-fou 
days) diluted with sterile water. One drop of the whole blood solution an 
one drop of a suspension of typhoid bacilli are mixed on a cover slip and tl 
is inverted and sealed over a chamber. Readings are made fifteen minutes t 
one hour after preparation. 

An ideally simple vet thoroughly reliable finger blood test for agglutinins 
was introduced by Bass and Watkins* in 1910. In this test approximately on: 
fourth of a drop of blood is spread on a microscopic slide (with the end o! 
another slide Immediately after making the spread, or sometime after t! 
blood has dried, one drop of water is allowed to fall on the slide and is sprea: 
over the surface by a toothpick. As soon as the blood has dissolved (less that 
one minute), one drop of a suspension of typhoid bacilli is added, the mixtur 
is agitated by tilting the slide from side to side for two minutes, and the reac 


*From the Mount Sinai Hospital 
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tion then noted. The use of an open microscopic slide and the employment of 
agitation to accelerate the reaction are advantages of simplicity and rapidity 
not possessed by the other Widal tests. 

No reference to a test for syphilis with small quantities of defibrinated 


blood has been found in the literature 


MATERIALS FOR THil INGER BLOOD PRECIPITATION TEST FOR SYPEHILES 


SEE FIGs. ] AND 2 


1. Micro Culture Slides (Will Corporation No. 11802). = 1 ineh with wells 
16 mm. « 3 mm. for collecting the finger blood 
2. Toothpicks with flat ends for defibrinating the blood in the chambers 
3. Humidor (box with tightly fitting lid containing wet blotter) to keep 
the defibrinated blood until tested 
4. Microscopie slides, 3 © 2 inches, each with two double rings made as 
follows: A 3» 2 ineh microscopie slide is covered on both sides with Bon Ami 
paste. After the paste has dried ( in a few minutes), it is rubbed off with a 
clean soft muslin cloth leaving a clean smooth surface. Upon the clean slide, 
toward one end, an iron harness ring 1!4 inches inside diameter *,, of an ineh 
thick (obtainable at hardware stores) is placed. In its center a No. 13 cork or 
No. 6 rubber stopper is placed. The well between them is filled with hot 


ax (two parts of ordinary vaseline and one part of parowax) from a 10 e@.e. 


ass syringe. After the mixture cools a few minutes, the cork and ring are 
emoved and the process repeated at the other end of the slide. Rings made 


ith the mixture given above adhere well to the slide, whereas rings of paro 


vax alone occasionally separate from the slide at low reom temperatures and 
llow the fluid to escape. 
A better method of making the outer rings is as follows: Upon the clean 


de a steel mold 3 ~« 2 1. inches with two central wells 3.4 em. in diameter 


s placed. A metal dise 11x, inches in diameter and °;, of an ineh thick is then 


iced in the center of each well. The space between them is filled with hot 
x from a 10 ¢.c. glass svringe. After the mixture cools a few minutes, the 
td is removed by inserting a thin blade between it and the slide. After the 
er rings are made (3.4 em. outside diameter and 2.9 em. inside diameter 
inner rings (15 mm. inside diameter) are made with hot parowax by means 
a thread wound wire loop, 16 mm. inside diameter, devised by Green. 
®. Shde holders (for three 3 x 2 inch slides The slide holder is a wooden 
of a slide box (315 « 6°%4 inches) containing an easily fitting thin wooden 
elf having a small handle at each end made with a wire paper clamp (about 
third of the clamp is fastened under the shelf with adhesive tape and the 
uainder after being foreed through the shelf is bent to serve as a handle 
6. Holder for two slide holders consists of a wooden lid (13% x 3%, inehes 
ide measurements, 1414 x 4 inches outside measurements) making it possible 
use six slides at one time. 
7. Ordinary 1 ¢.c. pipettes (graduated in hundredths) or 0.02 ¢.e. pipettes 
vraduated in thousandths) for pipetting the defibrinated blood. 
8. Wright pipettes for delivering drops 0.015 to 0.016 ¢.e. of 7 per cent 
sodium chloride solution, and others to deliver drops 0.017 to 0.018 ee. of 
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antigen emulsion. These pipettes may be made from ordinary glass tubing 
10 mm. outside diameter) or from portions of 10 ¢.¢. pipettes by drawing out 
ore end into a fine tube of the proper diameter. A rubber bulb is used to con 
trol the pipetting. If a calibrated pipette is used, the quantity of the drop ean 
be determined readily. If ordinary tubing is used, the following method of 
determining the proper sized drop is employed: 0.5 ¢.c. of 7 per cent sodium 
chloride solution or 0.5 ¢.e. of antigen emulsion is pipetted into a small eon 
tainer. The fluid is quickly drawn up into the pipette to be tested. The 
pipette is held vertically and slight pressure is exerted on the bulb to foree 
drops out slowly. A satisfactory pipette for the antigen emulsions will deliver 


to 29 drops per 0.5 ce.. and a satisfactory pipette for the 7 per cent sodium 
chloride solution will deliver 31 to 33 drops per 0.5 ¢.e 

9 Antigen emulsions. The antigen employed is one described previously 
briefly the details of its preparation are as follows 

Two hundred grams of dried heart powder Difeo) is placed in a two 
liter Erlenmever flask. One liter of absolute ethyl! aleohol (99 plus per cent 
is added 
After the flask is stoppered with a cork covered with tin foil, it is shake 


vigorously by hand for from twenty to thirty minutes This short extraction 
removes almost all of the desired antigenic substance in the powder.) A shak 
ing machine may be emploved for the extraction. After a few hours in the 


machine practically all the antigenic substance is extracted 

The extract is filtered into a liter (\ linder through good gerade filter paper 
of medium texture (Sehleicher and Sehull No. 597, 38 em 

During filtration, the mixture is stirred with a wooden tongue depressor 
and toward the end, pressed with a cork until the powder is quite dry 


The extract (about 775 ¢.c.) is placed in the refrigerator at 8° to 10° C 


for from fifteen to forty-eight hours. 

During this time, a fairly heavy white precipitate settles out. This is fil 
tered off and the filtrate, in a large evaporating dish, is coneentrated on a 
water-bath or by an air heater (bathroom heater) at 45° to 50° C. determined 
by a thermometer bulb within the extract. As the alcoholic extract evaporates 
down, there is an irregular festoon at the periphery until the desirable concen 
tration (about 14, of the original volume) is reached. At this time the festoor 
disappears and the margin of the econeentrated extract is sharp. The extract 
is now ready to be poured into acetone. 

The extract is poured into 500 ¢.c. of acetone ¢ p. at 50° C. in a large 
C. until the 
temperature of the fluid reaches this level. After this it is allowed to stand at 


evaporating dish. This is then placed in an air incubator at 37 
room temperature for several minutes when the acetone is decanted leaving ; 
soft vellow brown wax-like substance adherent to the dish. The lipid is the 
worked together and placed in a glass stoppered bottle with 80 ¢.c. of absolut 
ethyl aleohol (99 plus per cent) at about 50° C. 

After a few minutes’ shaking, the bottle is placed in an oven (at 50 
56° C.) for thirty minutes to dissolve as much of the lipid as possible. 

On removing the bottle from the oven it is shaken for a few minutes ai 
then placed in the refrigerator at 8° to 10° C. for forty-five minutes 














50° C. (water-bath or air heater 
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The solution is then filtered and the filtrate is evaporated down at 40° to 


D resulting in a soft brown wax-like substance 
antigen lipid The antigen lipid is weighed and to each gram, in a glass- 
stoppered bottle, 10 ¢.c. of absolute ethyl alcohol (99 plus per cent is added. 
After the bottle is shaker for a few minutes it is placed at 50° to 56° C. for 


thirty minutes, and then shaken a few minutes. (The lipid although obtained 


from a clear alcoholic solution is again incompletely soluble in alcohol.) 


The slightly turbid solution is placed at 8° to 10° C. for an hour, and then 


The resultant clear filtrate is the antigen and contains about 8.75 per 


filtered, 
This lipid, if repeatedly 


cent of the alcohol-treated acetone-insoluble lipid 
precipitated with acetone, Is still incompletely soluble 


treated with alcohol or 


In aleohol. 

The antigen is kept at room temperature. 

With the antigen deseribed above, emulsions may be prepared having the 
following advantages over Kahn antigen dilutions: 


Antigen Emulsions Kahn Antigen Dilutions 


a Relatively stable, satisfactory Tor a l'nstable. satisfactory for an hour 
at least three days or an hour and a half at most, 
usually less. 
b Satistactory at low room temper bh Majority unsatisfactory at low 
atures as well as at ordinary ones room temperatures 
e¢) The very sensitive emulsion is 


more sensitive than the Kahn an 


tiven dilution and no less specifie 


d) The emulsions are more uniform 
In quality and quantity than the 
Kahn antigen dilutions. 


The formula for the fineer blood precipitation test antigen emulsion is as 
ollows: 


0.85 ¢.¢c. Distilled Water 

0.5 ©. 1 per cent Cholesterin (C. P. Pfanstiehl) solution in ab- 
solute (89 pls per cent ethyl alcohol 

0.1 ¢.e. Antigen. 

2.95 @.¢. 0.85 per cent sodium chloride (Merck ¢. p. or reagent 


solution. 


emulsion is prepared in the following manner: 
Into a one-ounee bottle 0.85 e.c. distilled water is pipetted. The bottle is 
dat an angle and the 0.5 ¢.¢. of 1 per cent cholesterin solution is allowed to 
in along the side of the bottle. 

The bottle is gently rotated from the neck for from fifteen to twenty 
‘onds 

The bottle is held at an angle again and 0.1 ¢.c¢. of antigen is pipetted 
against the side from a 0.2 ¢.e. pipette (graduated in thousandths 
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The bottle is promptly stoppered with a cork and shaken fairly vigorously 
the fluid thrown from bottom to cork and back) for one minute. 
Lastly, the 2.95 e.c¢. of 0.85 per cent sodium chloride solutidn is allowed 
run in quite rapidly, tle is stoppered again and shaken as previously for 


one minute 


The very sensitive antigen emulsion for the fing 
in the followine manner 


r blood precipitation test 


the emulsion just described, treated 


CONSISTS Of 
\bout 1 ¢.c¢. of sensitive antigen emulsion is placed in a rack in a large pan o1 
water-bath with the water at least two inches above the level of the emulsion 


The water is maintained at 50° C. After twenty minutes at this temperature, 


PREPARATION OF MATERIALS 
FOR FINGER BLOOD TEST 


FOR SYPHILIS 
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the emulsion is removed and kept at room temperature until used (one-hal! 
hour to two hours after the original preparation of 


The 1 per cent cholesterin solution for the antigen emulsion is prepared as 


the emulsion). 


follows: 

To 1 gram of cholesterin (e. p. Pfanstiehl 
is added and the bottle placed in an ineubator at 50 
intervals to promote solutio: 


100 ¢.c. of absolute ethyl alcohe 
99 plus per cent c. te 
56° CC. The bottle is shaken at fifteen-minute 
about forty-five minutes. 
and is perfectly satisfactory for the preparation of 


which is complete in This stock solution is kept 1 


the incubator at 387° © 
emulsion for as long as two months. 

10. Defibrinated finger blood. The patient’s firger tip is cleaned wit 
‘two puncture wounds made with a sharp needle. With th 


alcohol and one or 
the bleeding finger is squeezed wit! 


patient’s hand in a dependent position, 


= 
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both hands and the blood allowed to fall into the chamber of a micro eulture 


slide resting upon a chair or other object. The blood in the chamber is then 


stirred with the flat end of a toothpick until defibrinated (several minutes 


The slide is next labelled with a china marking peneil, placed in the humidor 
and kept in the jee chamber at about 10° € preferably until the blood is to 


be tested (from a few minutes to twenty-four hours after collection 


1 
I~ 


FINGER BLOOD PRECIPITATION TES OR SYPIIT 


SEE FIG. 


] Pipette 0.04 ee oft defibrinated finger blood obtained “as deseribed 


| ») 


above into each inner rine of the 3 © 2 ineh slide 





STEPS IN FINGER BLOOD TEST 


FOR SYPHILIS 
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Fig. 2. 
”. Allow one drop 0.015 to 0.016 @.e.) of 7 per cent sodium ¢hloride solu- 
m to fall (from a pipette described above) into each inner ring containing 


ood, and rotate the slide quite vigorously for one minute. 

3. Allow one drop (0.017 to 0.018 ¢.c¢.) of sensitive antigen emulsion to 
from a pipette described above) into the first blood salt mixture. In the 
me manner, allow a similar quantity of very sensitive antigen emulsion to 
il into the second blood salt mixture. Rotate the slide with moderate vigor 

or four minutes. (With proper sized rings and proper rotation, spilling from 
e inner chamber with consequent spoiling of the test will not oecur.) 

t. Allow 1.5 ¢.c. of distilled water to fall (from a 15 ¢.c. pipette) into each 


ixture (the mixtures spill over to the outer rings) and rotate the slide gently 
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for one minute to completely lake the blood Allow the shde to stand from 
five to fifteen minutes (ten minutes preferably) before reading 

). Readings are made through the microscope at a magnification of about 
one hundred times (low power objective 16 mm., evepiece 12 X or 12lo X. A 
10 X eyepiece is not as satisfactory The heht should be somewhat brighter 
than for reading the microscopic slide precipitation test with serum. The con 
tents of the chambers are examined in different portions and at different ley 


els, and rs ad nevative it clumps are absent ana to depending Upon the 


size of the clumps and upon the degree of the clumping (see Fig Leuco 
eytes and any débris which may be present can be readily differentiated fron 


the compact refractile vellow Drown clumps ola positive reaction It laree 


clumps are preesut they may all be at the bottom of the fluid. Ordinarily, 
however, the clumps are quite evenly distributed in all levels. The negative 
tests contain granules but no clumps. To differentiate these granules from the 
small clumps of a = test, various portions are carefully examined at different 
levels by turning the large micrometer serew of the microscope very slows 

Six blood specimens may be tested with the sensitive emulsion and with 


the very sensitive emulsion at one time by using a holder (see Fig. 1) contain 
ine two lids each of which carries three slides on a shelf 


At the time blood was obtained from a finver for the test just deseribed,. a 


larger quantity was drawn from an arm vein to furnish serum for the micro 


scopie slide precipitation tests and for the Wassermann test. Fifty and fom 





tenths per cent ot the finger bloods examined were obtained from Juetic 


patients under treatment. Since the majority of these bloods gave to A 
as , : 7 

results, an excellent opportunity was afforded for a comparison of the sensi ] 
; 


tivity of the different tests. No false positive results occurred in any of the 
tests. The comparative results of the four tests with the same antigen are 


viven in Tables I and II 





TABLE I 


COMPARISON OF SENSITIVE FINGER BLOOD PRECIPITATION TEST FoR SYPHILIS WITH 


SENSITIVE SERUM TESTS 


I> BLOO ~ 
FINGER BLOOD TEST FINGER BLOOp Test "SORE BLOOD TI 
AND WASSERMANN 
AND SLIDE PRECIPITA \ND SLIDE PRECIPITA gin 
TION TEST rION TES EST 
cl LAN {ETHOI 
FATED SERUM (RAW srRuM LEVELAND METHOD 
HEATED SERUM 
TESTS PER CENT TESTS PER CENT 
ESTS PEI ctr 
\greement 319 S2.64 27 SS.S] 915 76.24 
Relative agreement 4 16.58 16 11.19 17 16.07 
Agreement or relative 
agreement 385 99.22 145 100.00 9G? Q? Q] 
Disagreement 3 0.78 0 0 17 6.03 
Anticomplementary 1.06 
Total 386 143 YR 
17 Disagreements with Wassermann Test 12 False nezative Wassermann Tests: 5 Fa 


negative Finger Blood Precipitation Tests. 

3 Disagreements with Slide Precipitation Test (Heated Serum): 2 False negative Fines 
Blood Precipitation Tests 

Evaluation according to the method of Kahn 

Positive Reaction ++++, +++ and 

Doubtful Reaction + and 

Agreement, positive, negative or doubtful by both methods 

Relative agreement, positive or negative by one method and doubtful by the other. 
Disagreement positive by one method and negative by the other, and vice versa 

*Slide precipitation test with raw serum to be described. 














4 SIMPLE PRECIPITATION TEST POR SYPHILIS rie 


Tables I and Il show that the finger blood precipitation test for syphilis 
Is as specific and as sensitive as the microscopic slide precipitation tests and 


the Wassermann test of serum obtained by venipuneture 


(‘OM eV SI iv! KING! BiLoop PRECIPI 10 EST FOR SYVILLIS WITH 
Vi \ Sy I \} Ss \ TY x 
GER BLOOD TES’ 
ING] BLOOD ES INGE] BLOOD 
D WASSERMANN 
, LID} l CIPI D LID PRECIPI 
rES'1 
te) I} ite) rES , MET 
LEVELANI [OD 
LEATED SERUM \ ERUM : cciscvinseig 3 
HEATED SERUM ) 
I } Cl I ESTS PER CED 
STS PI CENT 
\o il ent I a Ss 4 tye s 4 ra 7¢ 24 
Nn tive OTet ‘ t s ri 1 17 T 
\ ement elatl 
recment 10 1Ooo.00 “os 1( ") 4 13.07 
1) reement ( ) ‘) ( ( 7.4 
Ant ( t \ | O99 
1] ray) Lv] 
nt with Wasse! nt Pest ft False negative Finger Blood Precipitation 
Bi] ! ti Wa rmann Test 


DISCUSSION OF THE FINGER BLOOD PRECIPITATION TEST FOR SYPHILIS 


The principles underlying the Finger Blood Precipitation Test for syph- 

Is are In part similar to those described by Kahn‘ for precipitation tests on 

heated serum. The following additional principles underlie the test with un- 
eated blood: 1) Determination of the optimal quantity of electrolytes to 

secure satisfactory sensitivity 2) Use of heat to increase the sensitivity of 


he antigen emulsion 


INFLUENCE OF ELECTROLYTES ON HE PRECIPITATION REACTION 
= 2 | ADDED TO EACH BLOOD, BEFORE ANTIGEN EMULSION, ABOUT 0.013 TO 0.015 ¢.c. OF 
= SODIUM CILLORIDE SOLUTION: 
7 
( t ( 1A So% OY 12% a% O% 25% 
+ 
) 
4 + 
, 
+ 
‘1 
14 
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Fresh unheated positive defibrinated blood when tested as is heated serum 


vives strikingly less sensitive results. A simple method of securing satisfac- 
tory sensitivity with unheated blood is the addition of an optimal quantity of 


electrolytes See Table IIT. Tests of defibrinated blood with various quan- 
tities of salt solution and antigen emulsions containing various quantities of 
cholesterin, showed that results equal to those of the sensitive precipitation 
test with heated serum followed the use of 0.015 to 0.016 ¢.e. of 7 per cent 
sodium chloride solution and 0.017 to 0.018 ¢.c. of antigen emulsion contain 
ing 0.5 ¢.e. of 1 per cent cholesterin solution in 4.4 ¢.¢. of emulsion. 

In the tests with positive unheated defibrinated blood, it was found that 


the antigen emulsion inereases definitely in sensitivity for one-half hour afte 
its preparation, that for the period one-half hour to two hours after its prepa 


ration there is no appreciable Increase In Ssensitiy ity, 


DEFIBRIN ATED NO! | . L, . I 
BLOOD NU. HEATED }» ; ' 17 


that after two hours there 
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is again a detectable increase, and that four to six hours after it is made, the 
emulsion is very sensitive and gives results with positive bloods about equal 
to those in the very sensitive serum slide tests and in the very sensitive Was- 
sermann test with the same antigen. After reaching its maximum sensitivity 
in four to six hours, the emulsion retains its antigenic power undiminished for 
at least twenty-four hours. In negative sera no clumps are formed at any 
time during this period. 

The necessity for waiting four hours or longer for the emulsion to become 
very sensitive is obviated by heating the emulsion to 50° C. for twenty minutes. 
The heated emulsion shows much less change on standing than the original 
sensitive emulsion and may safely be used for at least one and one-half hours 
The influence of heat on the sensitivity of the emulsion is shown in Table IV. 
The quantity of blood (0.04 e.c¢.) used in the test is sufficient for accuraey and 
an amount that may be laked (with four times as much distilled water) within 
a reasonably small space 

The inner small chamber on the slide satisfies the necessity for mixing 
coneentrated ingredients and the outer larger one for subsequently laking the 


red cells to make possible the reading of the results 
CONCLUSIONS 


1. The simple precipitation test for syphilis with a few drops of defibri- 
nated finger blood, deseribed above, is as specific and as sensitive as the miero 
scopic slide precipitation tests and the Wassermann test with the same antigen. 

2. Beeause 


able blood. the finger blood precipitation Test IS particularly useful in the 


t requires but a small quantity of comparatively easily obtain- 


diagnosis of syphilis in infants and children. 


$. After its reliability is established by a sufficient number of comparative 


tests, finger blood may be used routinely in the diagnosis of syphilis. 


The development of the hinge blood precipitation test was made possible through 
the Staff of the Out-Patient Department of the hospital. Most of the 
tients tested were referred through the eourtesy of Dr. S. Littman from the Department 


Dermatology and Svphilology Dr. B. Levine of this department aided greatly in 


e cooperation of 


uring the specimens studied and in evaluating the clinical histories. 
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LABORATORY TECHNIC 


PHENOBARBITAL POISONING: Toxicologic Analysis, Wright, H. N. Arch. Int. Me 
43: No. 1], 85, 1929. 


The following method of analysis is proposed: 
Hash tissue and extract from three to five times with ether 


Filter 


Residue, reserve for further Filtrate, concentrate. 

extraction if necessary Contains phenobarbital fats, 
soaps and some split pro 
teins. Extract with dilute 


alkali 


Ether laver Water laver 
Contains fats Contains phenobarbital plus 
soluble soaps and split pro 
teins. Make acid with 
acetic acid and extract with 
ether 
Ether laver Water laver 
Contains fairly pure phen Contains most of soluble 
barbital. Repeat extraction soaps and split proteins, 
if necessary. Identify by 


melting point 172 to 174 C, 


and mixed melting point 


Colloidal Gold Solutions, Christina, V., and Green, C. S.) Psychiatrie Quart. July, 192 


The following reagents and method are recommended: 

Conductivity Water: ‘To every liter of distilled water (from a Stokes still) a 
l gm. of chromic acid and distill in an all-glass distilling apparatus, avoiding us 
rubber stoppers and connections To every liter of water distilled over chromic ae 
add 1 gm. of barium hydrate. This may now be kept as a stock supply to be redistil 


immediately before use, 


Reagents: Merek’'s gold chloride acid vellow, 1 per cent solution. Merck's pota 
sium earbonate ¢.p., 2 per cent solution, Merek’s neutral formaldehyde solution, 1 
10 dilution. These reagents are made up with fresh conductivity water. 


Preparation of Colloidal Gold: Heat 1 liter of fresh conductivitv water to 60° ¢ 


at this temperature add 10 c¢.c. of 1 per cent gold chloride solution and 8 e¢.c. of 2 


cent potassium carbonate solution. Continue the heating until the temperature reach 
92° to 95° C., then remove the flame and add 5 e.c. of formaldehvde solution. 1 to 
dilution. Stir briskly until a full, bright red color develops. 


The necessity of brisk and even stirring must be emphasized, otherwise reduet 
will not be uniform. After the solution has cooled to room temperature, preferal 


after standing overnight, the P, of the gold solution may be determined. 


*If any difficulty is experienced in removing soaps, which may be carried over into t 
ether layer on extraction in acid solution, they may be readily removed by treating the 
wqueous solution with a slight excess of barium chloride solution and filtering off the pres 
tated barium soaps 
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rITRATIONS 


The permanent inorganic standards are prepared, With slight modification, according 


Taub. The following solutions are necessary for a Py range of 6.6 to 7.4: 
N/2? Cobalt chloride 59.497 om. CoCl 0.6H,0 per liter of 1 per cent HCI. 
N/2 Ferrie chloride 15.054 gm. FeCl. O.G11,0 per liter of 1 per cent HCl. 
The indicator is prepared as follows: Dissolve ! om. of phenol red in 52 e.ec. of 
eutral 95 per cent alcohol, add 28.5 ¢.c. of N/100 NaQH and sufficient conductivity water 
bring the volume up to B50 ec.e, Store the indieator in a Pyrex bottle. 
MATCHING BLENDS 
Table I indicates the amounts of ehlorides ne essary to give the correct colors for 
e standards 


The solutions are placed in test tubes of uniform length, diameter and thickness. 
y are then sealed into ampule form and sterilized in the autoclave at 15 pounds pres 
for fifteen minutes to insure complete sterility. The tubes are allowed to cool overnight. 
\ comparator block is used to make the P, determination. In making the determina 
ns the test tubes should be of the same diameter and thickness as the uniform tubes 


standards, 


lo 10 cc. of the gold solution, add 0.15 e¢.c. of indicator and mix well. Place this 
Hole EF, In Hole B. place a tube with distilled HO. In Holes A, <A, place tubes 
taining gold solution without indicator. Holes C and D are for the P,, standards, If 
gold solution does not match the 7.0 P,, standard, then N/100 NaOH or N/100 HCl is 
d, as the case may require If the solution shows a Py, below 7.0 alkali is used for 
titration; if it is above 7.0 then acid is employed. After each addition of acid or 


to the gold solution, the contents of the tube are thoroughly mixed by inverting the 
e several times, 

When the unknown gold solution is matched with the 7.0 standard, the necessary cor- 

nis made for the entire volume of gold on hand. 

\fter correction, test the neutrality of the solution by adding 1.7 e.c. of 1 per cent 
Cl to 5 ee. of the colloidal eold. The eold will be completely precipitated in an hour. 

ist give a typical curve with a known paretic spinal fluid, and no reaction, or a red- 


ange at the most in the first or seeond tube, with a negative spinal fluid. 


LEPROSY: A Serological Method of Diagnosis Of, Marchoux, E., and Caro, J. Ann. 
Inst. Pasteur. 42: No. 5, 542, 1928. 


Rubino’s red corpuscle sedimentation reaction has been studied by these workers, 
obtained positive results in half of ten cases by Ruvino’s technic, in which 1 e.e. 
the patient’s serum is mixed with 1 c.c. of sheep’s red corpuscles after washing them 
normal saline and adding 10 per cent formal for twenty-four hours and then washing 


n. On keeping the mixture at 37° C., sedimentation of the red corpuscles within 
our 1s a positive result. The present workers found that the reaction is a specific 
and that by adding five parts of serum to one of the sheep’s corpuscles instead of 


lal parts, the reaction was positive in all their Jeprosy cases within half an hour, 
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In numerous new leper control cases the reaction was never positive. \ temperature 
| I 


of 56° C. for an hour destrovs the eo plement of he serum. and one of 60° C. destroys 


the spe fhe substance as wel 


LEPROSY: The Staining of Leprosy Bacilli, Rudel, O. Centralbl. f. Bakteriol. I Abt 
Orig. 107: No. 6, 357, 1928 
The usual TB stain is most successful witl eprosyv bacil when the solutions of 


stains and the sulphuric acid are more 
| 


The method is as follows: 


(1 Carbol-fuchsin (fuchsin 1.0. aleohol 10.0, eoncentrated earbolie acid 5.0 te 
100.0) with or without 4% to 14 water; heat until bubbles burst. 2) Wash severa 
times with sulphurie acid (5 per cent ii water } Wash with water (or in 70 per 
eent alcohol). } Loefller’s methylene’ blu concentrated alcoholic methylene blu 
50.0, caustic soda solution [0.01] 100.0] 100.0 water, a few seconds up to one minute 
at the most 5) Wash with wate 6 Drv and add Canada balsam (or instead of ¢ 
rapidly wash in 70 per cent alcohol for two to five seconds, absolute aleohol one to thres 


seconds toluol balsam 


This stain is so characteristic for leprosy that it can almost be used for differentia 


diagnosis against TB The leprosy ba react much more easily to 
than TB. 


stains and aeids 


TISSUE STAIN: Elastic Tiss’.e Staining, French, R. W. Stain Tech. 4: No. 1, 11, 1929 


l. Bring sections affixe to the slide into ater. 
” Stain in the modifi Weigert elast stain prepared as follows for one-ha 
to three hours: 
Crystal violet 2.0 gm. 
Dextrin 0.5 gm. 
Resoreinol 1.0 gm. 
Water, distilled 200.0 mil. 
Soil in a porcelain dish. When boiling briskly add 25 ml. of 29 per cent aqueot 
ferric chloride, stir and continue boiling for 2 to 5 minutes. \ heavy precipitate for 
and the mixture assumes a greenish cast Cool and filter. Soil the precipitate in 200 1 


of 95 per cent ethyl alcohol over a water bath or electrie hot plate Cool, filter ar 
make up to 200 ml Add 4 ml. of eonceentrated hvdrochlorie acid 

3. Differentiate in 95 per cent alcohol. 

t. Wash in wate: 


As a routine proced 


preparations are then stained with the Weigert iron hem: 


toxylin or Harris alum hematoxylin and counterstained with the Van Gieson mixtu 


of picric acid and acid fuchsin mixture. Almost any desired stain may be used hoy 


ever, after the elastic stain. The staining is selective, only elastin being stained 
brilliant yellowish green. 


TISSUE STAIN: Staining of Mitochondria and Bacteria in Plant Tissues, Dufrenoy, J 
Stain Tech. 4: No. 1, 13, 1929. 


Milovidoyv, in Professor Guilliermond’s laboratory, has worked out the follow 


technic to stain mitochondria red and bacteria blue in root nodules of legumes. 


1. Kill tissues for twenty-four hours in a mixture of 1 per cent chromic a 
50 e.c.), 1 per cent potassium dichromate 50 ¢.c., 40 per cent formalin (neutralized 


adding powdered calcium carbonate) 8 c.c. 


2. Rinse twenty-four hours in running water, dehydrate, imbed, and cut very tl 
sections (4). 


Dissolve paraftin from slides, dip slides into very thin solution of collodion 
absolute alcohol and ether. Run through series of aleohol and water. 














t. Stain slides, at temperatul thout Ss ( n solution 
Acid fuchsir 2 gn 
Anilin iter lO g 
Was nh runnin vate! 
{ Destain 7) i few seconds in 
Aurant () Y 
7) ye nt alcoho OO oy 
7 Wasl n ite 
S. Treat tor a few nutes in 
Phospho vbdemie i l g 
Sodiu hy e, 1 pe ent solution O yi 
Wate MW) oy 
» Rinse I vate 
10. Stain ft ‘ t solut ) { s polychrome methviene blue 
it n three parts ¢ vat 
STAIN: Staining Methods for Bacteria and Yeasts, Maneval, W. E. Stain Tech. 4: 
No. I, 23, 1929 
Kor staining flagella I ter Ist ely otile organisms twenty to twenty 
hours ol illow te {Tus ns i enty to thirty minutes, transfer drop 
of the suspensior eal es al et evaporate hout spreading. Then treat 
to four nutes tl he fe ne yrdant: tannic a 10 to 20 per cent, 50 e@.¢.; 
e chloride 5 per cent, 10 to 15 irbol fuchsin (Ziehl-Nielson), 5 ¢.¢.; hydrogen 
vide per cent, 6 to 8 Wash as stain two to three minutes with a mixture 
basic fuchsin, saturate 10) inilin oil (1 part) and 95 per cent alcohol 
arts) mixed: 5 e.e.: till water, SO « > acetic acid 4+ per cent, 1 ee. Wash 
ughly with wat 
In some kinds « veast tl nucleus av be demonstrated by fixing smears with 
staining one minute with aqueous acid fuchsin, followed by 5 per cent tannie 
for twenty seconds and finall ishing with acidulated water. 
In staining the reaction may be varied by adding acid or alkali to the films and 
ropping on the stain. A solution of aceti 1:250) or of sodium hydroxide 
75 s satisfactory. One to four rops of the acid or 1 to 2 drops of alkali may 
led to 6 drops of stain. An acid reaction is often the best and sometimes it is 
to acidulate slightly the water used for washing. 


STAIN: Preparation of Methylene Blue (Loeffier’s), Conn, H. J. 


1929, 


The keeping qualities of Loeffler’s methylene blue stain, when 


ertified stains, is improved by using the following formula for 
Methylene blue, medicinal, (90 per cent dye content 


Ethy!] al ohol, 95 per cé¢ nt 


Dissolve and dilute in 100 e.e. of distilled water. 


TISSUE TECHNIC: 
!’Histol. et 


The Histological Demonstration of Adrenalin, 


de Tech. Mier. 5: 129, 1928 


Stain 


made with 


Tech. 4: No. 1, 


commis 


its preparation: 


0.3 g 
° 


m. 


Baginski, S. 3ull 


l‘ormer methods for the demonstration of adrenalin in the tissues did not fix the 
es but tended to break them down. ‘The following formulas act as fixatives for 
ssue as well as reagents for the detection of adrenalin. 
ula 1. 

2 per cent ammonium chromate 30 ¢.¢. 

1.25 per cent silver nitrate 20 ¢.¢. 

ummonia (0.912 sp. gr. 3 to 4 drops 
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Formula 


- pe cent ammonium biehromat 4 ee 
1.25 per eent silver nitrate 207 @.c. 
onia (O.912 sp. gn 7 to 8 drops 
These solutions keep well, Kix for three to twenty-four hours according to the 
size, but pieces should not be larger than 2 to &S mm. Wash in distilled water unt 
there is no more trace of chromium. Dehvdrate slowly, clear in chloroform or xvlol 
not in cedar | Sections mav be stained with various dyes. When natural adrenalin 
is diluted one to ten or fifteen million and is treated with these reagents, a clear test 


for adrenalin is obtained in the form of a fine black precipitate. 


MILK: The Newman Combined Stain. .. For Direct Counting oft Bacteria In Milk 
Breed, R. S. \) J. Pub. Health 19: No. 1, 99, 1920 


The following formula extracts tat, fixes and = stains 
Our \ 
Methvlene blue powder to L112 gn 
Ethvl aleohol, 95 per cent DA eu 
retrachlorethane, technical 1) ex 
\ceti acid, glacial 6 eC. 


Add alcohol to the tetrachlorethane in a flask and heat to a temperature not 


exceed 70° C. (if it is desired to use methyl alcohol, the temperature should not Is 
raised to more than 55 to 60° ( 

Add the combined solution to the powdered methvlene blue. Shake vigorous 
until the dve is completelv dissolved, rhe original directions state that the gla 
acetic acid should be added at this point. It is better to cool the solution before adding 
acid and the acid should be added very slowly. Further heating of the acid solution 
should be avoided, Filter and keep in a tightly stoppered bottle. 

DIRECTIONS FOR USI 


| Prepare the milk smeat 

’. When dry, immerse the smear in the solution and withdraw immediately 
Drain until dry thirtv seconds 

!. Wash in water. 

5. Dry and observe, 

This solution permits much more rapid staining than does No. 1 and vields 


clear, well stained preparation. The smears readily wash off the slide unless they 


i“ 
dried before washing (Step No. 5). If dried too rapidly the smears present a spong 
appearance. If the smears are dipped in 70 per cent aleohol, this trouble may be pr 


vented. 


CL. BOTULINUS: Intramuscular Infection of Guinea Pigs With Spores Of Cl. Botulinus 
Coleman, G. E. Am. J. Hyg. 9: No. 1, 47, 1929. 


Coleman ealls attention to the fact that anima 


inoculation with spores of 

botulinus and Cl. tetani is uniformly successful with the following technic. 
Inoculations of 0.6 to 0.8 ¢.c. of freshly prepared 10 per cent solution of forma 

are made into the leg muscle and a few hours later 1 e.c. of saline spore suspension 


injected into the same spot. 








REVIEWS 


Books for Review should be sent to Dr. Warren T. Vaughan, Medical Arts Building, 
Richmond, Va. 

















Studies in Tristeza* 


reprint from thie Archiv fuer Schiffs- und Tropen Hvgiene and represents a study 


i howe is j 
made on sixteen year 
nfected with a condition known there as Tristeza which corresponds very closely to our 


and a half old shorthorn steers in Argentina. The steers were 
lexus Fever. The study of the blood and of the reticuloendothelial system in various organs 
as quite thorough and it is illustrated with photographs and colored drawings. Some 


tiologie work and some cross immunity experiments were done and the author inclines to 
view that the piroplasma and the anaplasma organisms are distinct because they have 


en separated as distinct and single infections in eattle. 


The Methods Used in the Study of Hemolysis Including Hemagglutinationt 
i ioe is a reprint from Abderhalden’s Handbook of Biological Methods and gives a very 
complete account of the biologic methods by which hemolysis can be produced, the animal 
vegetable substances whieh are hemolytie and the immunologic significance of hemolysis. 


A Collection of the Toxic and Lethal Doses for Laboratory Animals of 
the Most Common Poisons? 
oe 300 poisons are listed beginning with acetanilid and ending with zine. The data 
Ld are quite complete as in most cases not only is the dose given but also the animal, the 
thod of administration, the result, and the reference to the original article from which 
data were obtained. Sueli a collection should be very valuable as a general guide or 
st approximation to the dose but they state that pharmacologists will understand that all 
data are more or less variable and should not be used until checked on one’s own 


als and working with one’s own methods and technie. 


Combating Loss of Blood by Transfusion and Filling the Vesselss 

J pew is one of the Monographie Therapy series and treats the subject in a very practical 
inner, In the transfusion of homologous blood its scientific basis is diseussed, the 
ods of matching the bloods are given and the teehnie of the transfusion itself. Then 
ws a discussion of the indications and the results to be expected, 
The elinical justification for filling the blood vessels with fluids other than blood is 
, the various fluids that may be so used are deseribed, and their practical application is 
ssed. He strongly urges.the use of Ringer’s solution rather than plain physiologic salt 


tion, 


*Studies in Tristeza (Piroplasmosis and Anaplasmosis of Cattle). By Felipe Jimenez 
in, Roberto L. Dios, Juen A. Zucearini, and Migues J. Kuhn. Published by Johann 
sius Barth, Leipzig, 1927 

The Methods Used in the Study of Hemolysis Including Hemagglutination. By Hans 
ind Alfred Klopstock. Published by Urban and Schwarzenberg, Berlin and Vienna, 1928. 
\ Collection of the Toxic and Lethal Doses for Laboratory Animals of the Most Com- 
Poisons By Flurv end Zornik Ti s Lieferune’ 241 of Abderhalden’s Handbuch det 


gischen Arbeitsmethoden, Abt. IV, Teil 7, and Heft 7, Pub. by Urban and Schwarzen- 
Berlin, 1928 

_$Combating Loss of Blood by Transfusion and Filling the Vessels. By Clairmont, von 
elden, and Wolff. Published by Georg Thieme, Leipzig, 1928. 








Nore: In so far as practicable the book review section will present to the reader (a) 
interesting knowledge on the subject under discussion, culled from the volume reviewed, 
— (b) description of the contents so that the reader may judge as to his personal need for 
the volume, 

We trust that the scientific information printed in these pages will make the reading 
thereof desirable per se and will thereby justify the space allotted thereto. 


779 








780 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


Handbuch der biologischen Arbeitsmethoden* 


7. more parts of this monumental work whieh is typically German in_ thoroughness, 


completeness, and in the « xcellence of its execution In no other country could a publishe 
hope to make his expenses on such an undertaking. Even in rich America the Nationa 
Resenre Couneil had to pass the hat and tnke up a collection before it could get a publishe 
for its International Critical Tables Yet Urban and Sehwarzenberg issue this Handbuel 


ilong with their regular work and find enough purchasers to make it profitable. 


It is this wide-spread spirit of thoroughness that makes Germany such a difficult: com 


etito 

Part 238 contains articles by C. Hl. Best of Toronto on the Preparation of Insulin ane 
on the Standardization of Insulin It also contains an elaborate article on the Methods for 
he Experimental and Histological Examination of the Testis by Schinz and Slotopolsky 


ind one on the Physiological Assay of Cholin bv .J. W. Leleux. 

Part 235 contains the following articles: The Photomyographie Method of Bethe 
Happel by Paul Happel, Methods for the Investigation of and Changes in [rritability and 
Conductivity in Eleetrotonus by Otto Weis, Methods for Studying the Physiology of Work 


with Special Reference to Industrial Fatigue by Edgar Atzler, and Methods for Determining 


the Distribution of Bod Weight on the Different Parts of the Sole of the Foot by Adolp! 


Alcohol-Extract-Reaction, A-E-R, for the Diagnosis of Pregnancy, Cancer, 
and the Sex of the Unborn Childt 


5 exon is a book of 260 pages on a modification of the Abderhalden reaction. Instead 
allowing the patient’s serum and tissue to interact the authors mix the serum with 
extract of the tissue; instead of dialvsing out the digested products the authors remove tli 
ndiaont tei: } ling O ’ an Ne +} | =~ rT 
indigested proteins Dy adding {6 yx eent alcoho, Phey claim that these are distinet in 


provements but admit frankly that they are on their way and have not vet arrived at t 


goal they have in mind which is to devise diagnostic laboratory tests for many other 
ditions whieh will be as re ible as is the Wassermann test in syphilis 


Die Serodiagnose der Tuberculoset 

JINNER gives direetions for und discusses agglutination, precipitation, complement fixatior 

opsonins, the melostagmin reaction, bacteriolysins, sedimentation of red blood corpuse le 

and flocculation reactions as applied to the diagnosis of tuberculosis. He considers comp! 
ment fixation by far the best specific method but the difficulty with all of them is the 
ibility to distinguish between an active tuberculous process and one that is latent 


(ulesce nt 


Proceedings of the Berlin Medical Society for the Year 19268 
— is a stately volume of nearly 300 pages and contains a list of their more than 17 
members with addresses, the minutes of their meetings including the annual reports fro: 
which it appears that they have a library of 52,000 volumes and take 200 periodicals, a 
the full text of all of the papers presented at their meetings together with the discussio! 
which followed. Several of the articles are illustrated with special plates. 


*Handbuch der biologischen Arbeitsmethoden, Lieferung 235 and 238 

tAlcohol-Extract-Reaction, A-E-R, for the Diagnosis of Pregnancy, Cancer, and 
Sex of the Unborn Child By W. Luettge and W. von Mertz. S. Hirzel, Leipzig, 1927 

tDie Serodiagnose der Tuberculose. (Volume 28 of the Library of Tuberculosis bei! 
published by Dr. Lydia Rabinowitsch.) By Max Pinner, Director of the State Tuberculk 
Sanitorium (Spring Hills Sanitorium) at Northville, Michigan, U. S \ 

§Proceedings of the Berlin Medical Society for the year 1926. Published by the Societ 
Urban and Schwarzenberg, Berlin. 
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EDITORIALS 


Lead in the Treatment of Cancer 


IE search for new and better weapons for use in the treatment of disease 

is indeed a slow and plodding one. Every few years a discovery of the 
first order is recorded. None would deny a place in this category to insulin 
or to the liver treatment of pernicious anemia. For each of these outstanding 
erapeutie advances how many are there which have been hailed as great 
liscoveries but which have not stood the test of prolonged therapeutic trial? 
[low many such have fallen entirely into the discard?) How many have tem- 
orarily passed into oblivion to be rediscovered after the passage of years 


nd, perhaps with slightly improved technic, have been found after all to 





ssess definite value? 
Three years ago the lead treatment of cancer was hailed as possessing 
vreat promise. In the interval it has been subjeeted both to therapeutic trial 
and to close laboratory experimental study. We are not yet in a position to 
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assay its proper value but it is interesting after the lapse of three years to 
survey the progress or lack of progress made. 

By a coincidence two communications have appeared almost simultane 
ously which together bring the literature on the lead treatment of cancer 
and incidentally our knowledge of the subject up-to-date. The first, a review 
of the Present State of the Treatment of Malignant Tumors with Lead by 
Jaeques Lavedan, Director of Laboratory at the Radium Institute of the Uni 
versity of Paris correlates the available literature. The second, by W. Blair 
Bell entitled The Present Position of Lead Therapy in Malignant Disease sum 
marizes the work of its discoverer up to the present. 

Research has been carried on both in the laboratory and in the e¢linic 
In both instances, particularly the second, comparison of results observed by 
details or even major 


different workers is difficult because in most cases 
the clinic 


factors in the technic have varied with nearly each observer. In 
for example, the highly toxic effect of so-called colloidal lead has been recog 
nized and attempts have been made to produce lead compounds of thera 
peutic potency equal to that claimed for the original used by Blair Bell but 
with reduced toxicity. As a consequence a relatively large number of com 
pounds of lead have been employed and results with one compound cannot 
justly be compared with results from another. 

In addition many cases have been treated not with lead at all but with 
combination of lead and x-ray or lead and radium therapy. Furthermor 
some have been subjected to prior surgery while others have not and sonu 
cases of cancer have been treated while at a relatively early stage of evolu 
tion while others have only been subjected to lead therapy if considere: 
hopelessly incurable. 

The clinical reports may be roughly divided into two groups, those favor 
able and those unfavorable. Favorable reports should not necessarily predi 
cate an aetual cure in a high percentage of cases but do recognize indisputabl: 
benefit attributable to lead therapy in a proportion, and sometimes apparent 
cure in a few. 

Fitzwilliams using a lead preparation different from that originally pr 
posed by Blair Bell has treated 60 cases most of which have also been sul 
jected to surgery. He reports encouraging results especially in several cance! 
of the esophagus. Carver and Stone have reported results in 21 cases, son 
treated with lead alone and others with lead and ray therapy. 
cases of cancer of the breast the tumor diminished markedly in size and 
They feel that in oste: 


In seve! 


two they felt justified in describing clinical cure. 
sarcoma combined lead and ray therapy appears to be the method of choic 
Oldham has reported a elinical cure after eighteen months, of a mixed ce! 


sarcoma of the jaw, with glandular metastases. This case was treated wil 


surgery and lead. 

Loewy and Loiseleur treated a series of hopeless cancers with a lea: 
preparation of their own with very promising results. When, however, thi 
applied the same therapy to a series of less advanced cases the results we. 
not as good. However, even here 4 out of 21 cases appeared to have be 


arrested. Thomson applied lead therapy to 55 cancer patients betwe 
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October, 1926, and June, 1928. He used three different compounds of lead 
one of which was the original Bell compound. He found this to be the more 
effective. Of the 55, fifteen were definitely improved, at least temporarily, 
of whom 38 have shown no further growth and two are considered cured. 
Ullman like the others reports cases which have shown no benefit and others 
which have. Some have been treated with lead alone and others with lead 
and radiation. Of 15 cancers of the breast & showed incontestable improve- 
ment of longer or shorter duration. Improvement was also seen in 3 of 4 
cancers Of the uterus, 2 out of 3 cancers of the maxilla, 2 of 3 cancers of the 
prostate. Soiland, Costolow and Martland have treated 31 cancers with com- 
bined lead and radiation. They deseribed no cures but in 4, while the tumor 
had not disappeared its further development appeared to be arrested. They 
feel that they have evidence of at least temporary beneficial effect. However, 
here as elsewhere the problem arises as to how much is to be attributed to 
ray therapy and how much to lead. 

Knox who has tried both lead therapy and combined lead and ray therapy 
feels that the latter is of distinctly superior value. Ile presents a series of 40 
cases several of whom showed temporary improvement and 4+ of whom may be 
deseribed as clinically cured. Of course in these clinical cures in all the series 
mentioned the time interval is too short to say there will be no recurrenee. 

Finally we have to report among the communications presenting evidence 
of some beneficial effect from lead treatment the recent communication from 
lair Bell mentioned above, covering the results observed in the Liverpool! 
Medical Researeh Organization. Five hundred and sixty-six cancerous individ- 
ials were treated between November 9, 1920, and November 9, 1928. Many 
of these died before the completion of treatment but of the total, 303 cases 
eceived more than one-half of the minimum therapeutic course recommended ; 
77 died after full treatment; 7 died of intercurrent infeetion while under 
treatment; 161 died of the disease before treatment could be completed; 5 
died as a result of the extensive destruction from the disease. Twenty-two 
refused to complete the treatment. In 31, treatment has been completed too 
ecently for the results to be estimated. 

Two are believed to have been cured but died from other affections (apo- 

exy, and toxemia of pregnaney). In 12 the disease has been completely 
irrested and in 51 the patients are believed cured and the treatment has been 
scontinued. The last three classifications total 65 cases and Bell records 
these as suecesses. He coneludes that of 303 cases who received more than 
ilf the minimum course advised, 65 or 21.5 per cent resulted successfully. 

Opposed to this series of reports we find a sufficiently large number of in- 
vestigators who can attribute no value to lead therapy. Wyard of the London 
Caneer Hospital found evidence of benefit in only one of 40 cases treated. This 

ne ease presented an enlarged infraclavieular gland following a breast am- 
itation. Under lead treatment the adenopathy disappeared but unfortunately 
's nature was not definitely known, no biopsy having been made. Wvyard 
believes that lead is entirely without value in the treatment of malignant 
tumors. 

Hume finds no evidence that intravenous injection of lead caused de- 
struction of eaneer tissue. Indeed, he feels that this treatment hastened 
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death. Ile finds no difference histologically in human malignant tumors, 
before and after lead injection 

Simpson concludes from his observations that lead does not provide the 
solution of the therapeutie problem of cancer. Of 19 eases only one has sur 
vived and this was a eancer of the breast removed as thoroughly as pos 
sible by surgery before the institution of lead therapy. 

Waters, Colston, and Gay have treated 7 inoperable carcinomas with 
combined ray and lead therapy Kive are dead and the sixth, a case of 
careinoma of the pleura, improved but developed a pulmonary metastasis, and 
the seventh with cancer of the breast and metastasis, is improved. In a see 
ond series of seven, 3 are definitely improved and 4 are dead. The authors con 
clude that benefit was attributable in these cases to ray therapy rather that 
lead since injeetion of the metal did not prevent the occurrence of metastases 

Leaving for a moment this division of opinion concerning the clinica! 
value of lead, we find some most interesting experimental observations. Mot 
tram finds that in experimental mouse tumor in which the course is quite 
constant, the lethal dose of lead is accurately known and the minimum cura 
tive dose of radium is known, combined radiation and lead treatment pro 
duced cures when the dose of each of the two therapeutic measures Was 
distinctly below the minimum curative dose for each used alone. The com 
bination of the two forms of treatment, each insufficient when used alone, 
resulted in cure. Wood likewise believes that lead and radiation possess 
synergistic action 

Simpson working with experimental mouse tumors found no curativ: 
effeet from colloidal lead alone. In these animals at necropsy he was unabl 
to demonstrate lead in the tumor either by microscopie examination or spec 
troscopic analysis. Bang also found no curative action, indeed not even 
pereeptible delay in the evolution of the mouse tumor following lead treat 
ment of stated dosage. His dosages were small. 

Ilowever, as Wood brings out, the fact that lead shows no evidence o 
therapeutic action on certain animal tumors does not show conclusively that 
it is not of value in the treatment of human eancer. The evolution of malig 
nant neoplasm is not the same in the two groups. 

The observation of Simpson that lead does not accumulate in malignant 
tumors in experimental animals deserves more attention. It will be reealled 
that Blair Bell’s original concept was that malignant cells possess a ver) 
close biologie relationship to the embryonal cells of the chorionie villi, an 
that just as abortion in lead poisoning is due to a speeifie affinity betwee) 
these embryonal cells and the lead, the results of lead in eancer therapy at 
due to an affinity between the metal and the eancer cells. Simpson found no 
definite evidence of lead accumulation in mouse tumor. Thomson has foun 
that the spleen and the liver possess a decidedly greater affinity for lead tha 
does the tumor itself. 

Soiland and his associates find that colloidal lead does not remain lon: 
in the eireulating blood. It is quickly phagoeytized and becomes fixed in t] 
reticuloendothelial system, accumulating in the bone, liver, and spleen. As 
long as it remains in a stable state it is held by the histioeytes outside the 
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tumor. <After two or three months it becomes oxidized and hydrolyzed and 
is eliminated chiefly in the bile. Chemically the major portion is recovered 
from the spleen, liver, and bone. Both primary and metastatic tumors con- 
tain little or none. 

Loewy and Loiseleur using oxide of lead which in contrast to the par 
ticles of colloidal lead may enter into immediate combination, weighed the 
ead present in a breast cancer removed forty-eight hours after an injection 
of one hundred mg. They showed the presence of 0.94 mg. in the 16 gm. 
of malignant tissue. Here then was actual fixation of lead in the tumor but 
in only a small fraction of the amount introduced. 

Glynn found histologie evidence that lead had influenced the tumor cells 
in only a small proportion of tumors. Fry concludes again from histologic 
study that lead produces changes in the convoluted tubules of the kidney 
and a fatty degeneration of the liver but he was unable to find any evidence 
of histologic changes in the cancer cells themselves. 

Returning for a moment to Bell’s theory of resemblance to chorionie 
‘ells, it is of interest to note that in chorioepitheliomas, malignant tumors 
arising from the chorion both Knox, and Stone and Craver were unable to 
observe any favorable influence following lead treatment. 

Apparently lead, if it does exert an action, does not do so by direet 
effect on the malignant cells. Hlow then does it appear to act? 

Lavedan of the Radium Institute of the University of Paris among others 
confirms the original observation of Blair Bell that lead therapy produces 
ocal changes in the tumor such as pain and swelling. If it does not exert 

direct action on the malignant cells what then is its modus operandi? In 
Wood’s experimental work on rats he observed the same congestion and 
edema in the tumor. Ile ascribes it to vaseular thrombosis with resulting 
necrosis. The action then would appear to be vascular with only a secondary 
necrosis of the tissues and cancer cells Martland. Sochoky, and Hoffmann 
lso describe peripheral vascular thrombosis with subsequent necrosis of the 
neoplasm. Lavedan describes a carcinoma of the tongue in which following 
‘combined radium and lead therapy the tongue neerosed and sloughed off 
entirely, without the loss of a drop of blood. Their radium technie was 
standard and they had had no such experience with radium alone. They 
nterpret this as demonstrating the thrombosing action of lead. 

What shall we say, after three or more years of careful study in the 
nds of many observers, is the present status of the lead treatment of cancer? 
We can safely say that in a minority of eases there has been evidence of 
‘linical improvement and in a few there appears to have been actual eure. 
‘hese more or less promising results have almost without exception been 
obtained in eases which had already advanced to the stage of being consid- 
ered hopelessly incurable. We can gather from the preceding review that 

is not at all certain that cases treated earlier would necessarily show better 
‘sults. The preponderance of experimental evidence as we have it so far 
is that lead acts nonspecifically. It acts not through a fatal toxie affinity for 
cancer cells but by interfering with the circulation of blood and lymph 
through the tumor thereby strangling the new growth 
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The hopeful dream of researeh workers in cancer is some day to find o1 
to synthesize a substance which will be directly destructive to malignant 
cells. So far it has not been shown that lead is such a substance. If lead 
acts only through its capacity to produce thrombosis and if such a reaction 
should eventually be found to be actually curative in a much larger propor 
tion of eases, the trend of future study on lead and other thrombosing agents 
will be to find a reagent which acts as efficiently or more efficiently but which 
does not produce the deleterious side effects of lead poisoning. 

Of course such work is now being carried on and as we have said, mor 
combinations of lead have been employed than there have been workers it 
Some of the compounds have been less toxie but most 


this field of research. 
The so-called colloidal lead developed bs 


of these have been less potent. 
Blair Bell and his associates appears still to be one of the most efficacious 
if not the most efficacious. But it does damage kidney and liver, produces 
high grades of anemia and must be avoided where there is any extensiv: 
myocardial damage. 

Radium and x-ray also appear to aet in part at least by interfering wit 


the cireulation. The observation that combined ray and lead therapy pre 


duces in some hands at least as efficient results as ray therapy alone and wit! 
smaller total dosage of the two, appears hopeful. 
But the search for a specific will continue. Today 


It is of course possibl 


we must coneluci 


that from the evidence at hand lead is not a specifie. 
that further studies will eventually demonstrate some truth in Bell’s hypothesis 
that lead acts directly upon the malignant cells. Certainly the work so fa 
is promising enough that investigation will continue. Through the decades 
before Banting’s great work on insulin many men nearly made the discovery 
Their reasonings were sound and their experimental work correct as far as 
went. But Banting went a bit farther. Ehrlich in his search for a spir 
cheticide made 606 preparations before he discovered his great specific, sa 
varsan, and even now we are not quite so certain that salvarsan actual! 
does its work through its specific action as a spirocheticide 


So the search for a specific in cancer will continue. Investigation 
the therapeutic value of compounds of lead and other metals will eontinu 


at the same time. And we may continue to hope that from one or the oth: 
of these two methods of approach the final cure will be developed. 
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ON TO PORTLAND—-EIGHTH ANNUAL CONVENTION 


American Scciety of Clinical Pathologists 


members of the American Society of Clinical Pathologists are look- 


AGAIN the 
ing forward with pleasant anticipation to the next meeting of the organi- 


tion whieh is to be held in Portland, Oregon, July 5, 6, and 8, 1929. With 
succeeding year the Fellows of the Society are being bound more elosel) 


ether by scientifie as well as sentimental ties. The friendships formed and 


nethened at the conventions are a source of solace and cheer in the trials 
tribulations of the clinical pathologist in his struggle against adverse 
the conviction of the clinical 


conditions. The conventions tend to confirm 
thologist that our specialty has now become firmly rooted in the medieal 
ld, particularly in the hospital field. We find that a better day is dawning 
the man who has prepared himself by proper grounding in pathology, 
bacteriology, biochemistry, and allied seienees and thus made himself indis- 
sable to the clinician both in private as well as institutional practice. 


\ttendanee at the conventions is also an inspiration from the scientific stand- 


iT 


The papers stimulate the Fellows to better efforts in self-improvement. 
The program this year bids fair to equal if not surpass the brilliant sue- 


cesses of the previous years. The next convention marks the eighth mile- 
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stone in the existence of our organization which first saw the light of day in 
St. Louis, in 1922. Little did the pioneers dream that that small band of 
Charter Members would swell to a membership of now close to four hundred, 
numbering among them men who have distinguished themselves by original 
scienidfic work in the various branches of clinical pathology. A perusal of the 
tentiu.ive program printed on another page shows the diversity of seientifie 
work, almost ences clopedic in its scope, W hich comes within the purview of the 
clinical pathologist. 

A half day will be devoted to the discussion of a very timely subjeet in 
scientific circles, that of undulant fever, on which a number of men who have 


had experience with this new disease will speak, giving the results of their 





Mount RAINIER 


estigations. There is also a paper on Tularemia by Dr. Walter M. Simpson. 
Our past president, Dr. Wm. G. Exton, who has never missed a meeting, will 
‘us further information on his studies in the colorimetric methods of deter- 
mination of urinary constituents. Equally interesting will be further studies 
by Drs. A. H. Sanford and Charles Sheard on the determination of hemoglobin 
by a photoelectric method. Those interested in pathologie anatomy and in 
protozodlogy will likewise find titles of papers which they would like to hear. 

The Committee on the Registration of Technicians will have an interesting 
report to present. Over four hundred laboratory workers throughout the 
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United States and its possessions as well as Canada have enthusiastically en- 
dorsed the Registry and have signified their intention to register by filling out 
the official application for certificates of approval. 

One of the features of the meeting is the Round Table Discussion on eco- 
nomic problems where opportunity is given all the members present to let off 
steam and get the grouch out of their system, receiving in return stimulus and 
encouragement as well as useful hints from fellow-members. Considerable 
good has already been effected by these informal discussions. They are a 
source of great comfort and good fellowship to all the participants. 

The place of the Convention on the West Coast need not deter anyone 
from attending. <Aside from a patriotic duty to See America First, the mem- 
bers and their wives will enjoy the outing to the Pacifie Coast, which will 
afford them facilities of viewing the wonderful scenie places at their destina- 





Ice CAVE IN Mr. RAINIER NATIONAL PARK 


tion and en route. What convention city can be more alluring than Portland, 
giving an opportunity to visit Mt. Rainier National Park, the unsurpassed 
scenic beauties of Yellowstone and the Rocky Mountains. The latter are of 


particular importance, as within their confines is situated the City of Denver 
Where the headquarters of the American Society of Clinical Pathologists is 
located. The writer suceumbs to the temptation of doing a little boosting on 
his own aceount by including the Rocky Mountains on the itinerary. <A cor- 
dial invitation is extended to all the Fellows and their families to visit Denver 
in their travels, either coming or going. 

You are therefore urged to throw all cares aside and rejuvenate yourself 
hi an injection of Western Hospitality and a wonderful vacation by attend- 


ing the Eighth Annual Convention of the American Society of Clinical Patholo- 
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FRIDAY, JULY 5, 1929, 9 A.M. 


Scientific Program 


‘he Effect of the Presence of Bile on the Agglutination Reaction By Ruth Gilbert, M.D., 


and Marian B. Coleman, B.S., Albany, N. Y. 


Tularen Francis’ Disease): A Report of Ten New Cases with an Analysis of Sixt) Three 
Cases Occurring in Dayton, Ohio. By Walter M. Simpson, M.D., Dayton, Olio. 
he Routine Use of the Photoeleetrie Hemoglobinometer. By A. TH. Sanford, M.D., and 


Charles Sheard, Ph.D., Rochester, Minn. 

iveythemia (Patent Foramen Oval By Herman Spitz, M.D., Nashville, Tenn. 

Acute, Diffuse Mvelitis Following Intravenous Injection of Arsphenamuine By Ernest 
Seott, M.D., and Hl. L. Reinhart, M.D., Columbus, Ohno. 

mproved Colorimetric Procedures for. the Quantitative Estimation of the Proteins of the 


Cerebrospinal Fluid. By Philip B. Matz. M.D.. and Nathan Novick, Washington, 
hvmeningitis Hemorrhagic Interna By Frederick H. Lamb, M.D... Davenport, lown 


FRIDAY, JULY 5, 1929, 2 P.M 


Symposium on Undulant Fever 
unt Fever in Man: <A Clinical Analysis of Thirty-Three Cases. By A. S. Giordano, 
M.D., and R. L. Sensenich, M.D., South Bend, Ind. 
Discussion on Undulant Fever By Walter M. Simpson, M.D., Dayton, Ohio. 
Pathogenicity for Monkeys of Brueella Abortus By Merrill J. King, M.D., Mount 
MeGregor, N. Y. 


Etiology and Diagnosis of Undulant Fever in the United States By Charles M. 
Carpe nter, M.D., and Ruth Book, Ph.D., Ithaea, N. Y. 
teriology of Undulant Fever. By K. J. Meyer, M.D., San Franeiseo, Calif., to be read 


by J. C. Geiger, M.D... San Francisco, Calif 


FRIDAY, JULY 5, 1929, 7 P.M 


Round Table Discussion 


tuosity in Clinical Pathology. By Philip Hillkowitz, M.D., Denver, Colorado 
blems. By W. G. Gamble, Jr., Chicago, Illinois. 
Hospital Situation. (a) Economie, b Secientifie, (e Statistical, (d) Relation to 
American College of Surgeons. 
stmortems. 
Intern Question. 
he Cost of Laboratory Work Too High? 
Clinieal Pathologist in the Rural Hospital. 
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SATURDAY, JULY 6, 1929, 9 A.M. 
givitis V: The Character of the Exudate in Gingivitis. By 
Washington, D. C. 
Tuberculous Cavity. By Alfred Blumberg, M.D., Oteen, N.C. 


lie Acid as a Reagent for Isolating Tubercle Baecilli and a 
Acid-fast Nonpathogens on Different Mediums with Their 


By H. J Corper, M.D., and Nao Uyei, Ph.D., 


> 
Reagents. 


fecently Isolated Bacillus of the Hemophilie Group. By F. W. 
Edna Jackson, M. S., Detroit, Michigan. 
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te uloevtes: Their Identification and Significanee. By ¢ L. Spohr, M.D., and Alice 
Bustine, Columbus, Ohi 

Quantitative Microscopic Urinalysis By Wm. G. Exton, M.D., Newark, N.J. 

Ni Quantitative Clinical Methods for the Junior Seopometer. (1) Protein in Urine 2 
Protei Blood, (8) Protein in Spinal Fluid, (4) Globulin in Urine, (5) Sugar 
in Urine 6) Sugar in Blood, (7 Urea in Urine, (8) Ammonia in Urine, (9 
Creatinine in Urine, (10) Sulphur Partition in Urine. By Wm. G. Exton, M.D., 
Anton R. Rose, Ph.D., Fred Schattner, Ph.D., and P. V. Wells, D.Se., Newark, N. 
J. To be read by tith 

Kmbryonal Carcinoma of the Testicle By L. W. Larson, M.D., Bismarck, N. D. 

Malignant Tumors of the Testicle By O. A. Brines, M.D., Detroit, Michigan. 
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Report of Board of Censors—Election of New Members. 
New Business. 

Report of Nominating Comuittes Nomination of Officers. 
Election of Officers 

Induction of Officers 


Adjournment 


Office and Headquarters 


The office and headquarters of the American Society of Clinical Patholo- 
vists was moved during the vear to a downtown location in one of the medical 
office buildings where the close association with clinicians as well as the facili 
ties of the medical library make the location a very desirable one from many 
standpoints. We reproduce herewith photographs of the interior with the 


assistant to the Secretary at her desk 





OFFICE OF THE SECRETARY, FRONT VIE) 


An elaborate system of filing devices is part of the equipment, in order to 
keep in touch with our members as well as to house the data pertaining to the 
Registry of Technicians. 

The map shown in one of the pictures gives a graphic demonstration of 
the geographic location of our members. The dark pins show the elinical 
pathologists who are not yet members. 

The walls are decorated with photographs of past presidents of the Society. 

The new location of our headquarters has added greatly to the efficieney 
of the Seeretariat, being more accessible to the Secretary as well as to the 
Chairman of the Registry of Technicians, permitting them to spend more time 
in the office than under the old arrangement in a private hospital. The more 
prompt mail delivery is also a factor in the increased efficiency. On account 


f the semipublie character of our work and its benefits to the medical profes- 
sion the administrators of the building are charging only a nominal rental. 








AMERICAN SOCIETY OF CLINICAL PATHOLOGISTS 


All Clinical Pathologists and licensees of the Registry are invited to visit 
our office and become personally acquainted. A most cordial invitation is 
extended to members to stop over on their way to the meeting in Portland to 


visit our headquarters, where a cheerful weleome awaits them. Facilities will 


OFFICE OF THE SECRETARY, SIDE VIEW 


be afforded for seeing the wonderful sights of the city as well as the mountains 
in the environs. The local members will be pleased to extend hospitality to 
our colleagues and their wives who stop off in Denver going to or coming from 


the convention. 











